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The Information Universe: 


On the Missing Link in Concepts of the Architecture of Reality 


Dirk K.F. Meijer’ 


Abstract 


There are many good reasons to ask basic questions on the construction of reality. These 
questions not only concern the structure of the world we live in and how we perceive it, but 
also the mysteries of how our Universe was born and how it will evolve in the far future. This 
article aims to highlight the prominent role of information in the manifestations of matter and 
discusses current materialistic paradigms, versus the concept that not matter but information is 
primary in the evolution of our Universe. Reconciliation of these opposing views is sought in 
hypothesizing that matter in its various modalities intrinsically contains proto-mental 
(informational) aspects and/or that matter and mind are complementary aspects of a total 
reality. Information is treated as a multi-layered phenomenon and is differentiated in intrinsic 
(elementary), observed (scientific), cultural (in the sense of meaning) and numinous (mostly 
non-conscious) information. Reality is pictured as a four-dimensional domain (block universe), 
in which all time (past, present and future) is laid-out, along with space, housing a flow of 
information. It is postulated that basic information for creation of the Universe was provided, 
either through backward causation from the far future, or has originated from a preceding 
version of our Universe. Individual consciousness is considered as an expression of an 
underlying non-local quantum field, which exhibits holographic properties. It is postulated that 
the human brain is interfacing this universal information field, to our individual consciousness. 
This universal information domain is physically identified as the zero-point-energy field, also 
related to a time-reversed flow of anti-matter. Consciousness is hypothesized as arising from an 
inter-neuronal flow of information, perturbing local quantum gravity, that is seen as 
instrumental in the reduction of coherent quantum states to experience. The interfacing brain 
may also explain the phenomena of binding, qualia, intuition, serendipity, extra-sensory 
perception and some well established Psi-phenomena. It is stipulated that universal 
consciousness did contain the recipe for biological evolution and that it was instrumental in the 
evolutionary creation of conscious observers. Finally, a comprehensive scheme is presented, in 
which mind/matter is treated as a complementary unity and the abovementioned cosmological 
and evolutionary aspects are combined into a tentative picture for the construction of reality. 
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1. Introduction: Information is a primary part of nature 


This essay is aimed at the design of a tentative, integrated, model for the fabric of reality. The 
author made a semi-intuitive attempt to collect the necessary pieces of the puzzle in order to 
obtain a primary but, nevertheless, comprehensive picture of the information universe we all 
live in. This was done without the pretension to give a fair review of all of the relevant aspects 
and/or to discuss the chosen scientific concepts in detail, rather this material will be published 
elsewhere in the near future. 

Our world, as we sense and experience it, can be perceived as consisting of three building 
blocks: matter (in all its modalities), energy (in all its forms) and information (in all its 
variants). It is postulated (see section 4) that, from the very beginning, intrinsic information has 
been present to initiate a creative process with an implicit encoding. The so-called "Big Bang" 
and the events that followed, appear to be, according to recent research in astrophysics a fine 
tuned expansion process (Fig. 1), in the framework of a very specific set of interrelated 
physical laws and constants, as it has been unveiled by humans 13.5 billion years later (see for 
excellent reviews: Davies, 2007, Greene, 2004, Linde, 2004, Vedral, 2010, and Penrose, 2004). 
This framework gave rise to the creation and processing of the abovementioned three building 
blocks, as currently described as waves/particles in quantum physics and the plethora of 
elementary particles in the so-called "standard model". The mutual interactions of these 
subatomic waves/particles subsequently created a dynamic network of quantum information, 
that finally also enabled the formation of highly complex macromolecular structures. The 
history of these particular wave/particle interactions, are supposed to be stored in an all 
pervading quantum field, as it was inherited from the initial information matrix (Zizzi, 2006). 
Each step in the unfolding evolution implied an inherent potential for change and, ultimately, 
the ability to generate biological life. 
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Fig. 1: Looking back to the very start of the Universe by the WMAP satellite, showing an 
afterglow pattern (left, green) (C), formation of planets (B), including planet Earth (red dot) 
and the state of current expansion (A). 


Besides the above-mentioned intrinsic information that gradually was deployed in evolution, 
the creation of first life was facilitated by processes such as self-organization and autocatalysis 
as well as synergistic and symbiotic processes (see Kauffman, 1993, Margoulus, 1998), 
providing ever growing, novel, information. Further complexity and sophistication was partly 
realized by genetic mutation, and chromosomal reorganization, combined with the selection 
pressure of the environment. It should be realized here that classical Darwinism did not take 
into account a number of crucial factors in evolution: cooperation and symbioses (not only with 
regard to species but also being essential in cellular functions), horizontal gene transfer 


between species (for instance by viral elements), the role of quantum processes in evolutionary 
information processing, empathy as a crucial factor in individual and group survival and, last 
but not least, epigenetic influences on gene expression through interaction with the 
environment. Some epigenetic changes can even be inherited by next generations (Lamarck at 
last!). Most of the abovementioned evolutionary phenomena have in common that they are 
based on "copying of information”. 


Information patterns were gradually exhibited in various modalities (see section 2), and 
underwent an evolution in a spectrum of biological and cultural operations. In the ongoing 
process of higher complexification, the humanoid brain evolved, among others leading to 
social awareness and self-consciousness. The central element in these creative processes can be 
seen as the actualization of potentiality, according to quantum physical principles (see 
Shimony, 1997, Goswami, 1993). 


Fig. 2: Evolution as a progressive unfolding of information from micro-to macro level (left) 
and from the “Big Bang” to living organisms (right), both may be subject to backward 
causation (see part 6, 7 and 8). 


A few hundred years ago, Descartes discussed scientific methods of inquiry and dramatically 
changed the way in which we search for answers. The scientific method stressed the 
individuality and separateness of things. Processes could be understood by dissecting and 
analyzing the individual components. The inquirer was simply a passive observer of external 
phenomena. This paradigm went unchallenged for over three hundred years until the theory of 
relativity and quantum mechanics drastically changed the way in which we view our world (see 
for its various aspects Fig. 3). 

Since the famous double slit experiment of Thomas Young in 1801, physicist have begun to 
realize that particles can also, depending on the experimental conditions, show wave-like 
behavior. Moreover, it is possible to interpret the results of the numerous (double slit) 
experiments that have been performed since Young’s initial attempt in such a way, that the 
mere observation of the wave interference phenomenon, and implicit conscious interpretation 
of the experiment, results in the collapse of the wave pattern to a particle behavior. The 
experiment was first performed by Young in an effort to find out whether light is a wave or a 
collection of tiny particles. Young sent a beam of light through a plate with two parallel slits 
cut out of it. When the light hit a screen behind the plate, it produced a pattern of dark and 
bright bands that only makes sense if light is a wave, with crests (maxima, high points) and 
troughs (minima, low points). When the crests of two waves overlap, they create an especially 
bright patch, but when a crest and a trough overlap, they cancel each other, leaving a dark 
space (see upper right inset of Fig. 3 and bottom part of Fig. 4). 
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Fig. 3: Quantum Physics with its main characteristics: uncertainty of position (upper left), 
wave particle duality as demonstrated in double slit experiments (upper right figure), quantum, 
entanglement (below left), quantum (de)coherence (middle below) and superposition of wave 
information (see inset right below). 


The results of the experiment showed that light behaves like a wave, and disproved the popular 
idea of the 17th and 18th centuries that light was composed of tiny discrete particles. However 
in 1905, Einstein's explanation of the photoelectric effect showed that the earlier interpretation 
of the nature of light has a ring of truth to it because, in addition to showing wave 
characteristics, light also has particle properties, and can thus (after all) be pictured as a stream 
of particles, leading to the current notion of the "wave-particle duality" of light. 


The double-slit experiment upturned physics again in 1961, when German physicist Jonsson 
showed that even when electrons pass through the two slits they produce an interference 
pattern. These results were quite striking, since electrons were regarded as individual particles, 
and therefore were not supposed to produce such a pattern at all — rather they were expected 
to produce two bright lines on the screen after passing through one or the other slit. In other 
words: about half would pass through one slit, and the rest through the other, thereby building 
up the two lines after a number of particles had passed through. 
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Fig. 4: Quantum physics uses the wave/particle duality concept (upper left) as demonstrated in 
double slit experiments (inset below), exhibiting wave collapse by active observation. Quantum 
physics is recently successfully applied in various crucial technologies (upper right inset). 


Young’s pioneering work was instrumental to the development of quantum mechanics that, 
because of its extremely high predictive value, became the most successful physics theory to 
date (see Fig. 4). Close examination of so called black body radiation (a black body is a surface 
that totally absorbs all radiation that falls on it) by Planck, in 1900, led to the concept of 
discrete (in the mathematical sense of ranging over the integers) packets of energy, called 
quanta. Quantum theory states that the energy levels that electrons can occupy in an atom are 
“quantized”, so that the energy that is absorbed or emitted during transitions between these 
different energy levels can only take on (discrete) multiples of some minimal value. So energy 
is not absorbed or emitted on a continuous sliding scale, but can only change in discrete steps. 
Particles at the atomic level should therefore not be seen as refractory entities, but rather as 
elements that are able to exchange energy in a ongoing process of quantum communication, 
albeit in discrete steps. In this communication process, light waves (photons) are crucially 
important. On the scale of the micro-universe, the resulting network of elementary particles has 
the ability to store information by perturbation of the wave function that belongs to the 
particles through modalities of position, spin, charge and polarization of a particle, both with 
an incredible number of possible combinations of these parameters. According to quantum 
theory, such interactions between particles (for example, between photons and electrons) can 
be described as wave interferences, producing novel vibrational patterns in the form of 
superpositions. In even greater detail: matter, at its most basic level, may exists as a system of 
vibration patterns in a web of mutual relations, as more recently hypothesized in the String/M 
theories (see further: Fig. 11). 


In spite of such impressive insights of 20" century physics, the very nature of matter is 
presently not well understood and requires further investigation. Yet, one aspect of matter 
seems to be established more definitely: the intrinsic connectedness (or entanglement) between 
particles, as it has been proven experimentally in various studies in the past decades. For 
example, the communication between two "paired" particles (in terms of common properties) 
occurs over very long distances, without any loss of time ( hence the concept of non-locality in 
quantum physics, see Bell, 1966). It was formerly (incorrectly) interpreted as being due to an 
inter-particle signal transduction exceeding the speed of light. However, contextual information 
on these correlated particles, should rather be viewed upon as being due to a non-local 
"hidden” variable that, at present, cannot be directly characterized. Entanglement is therefore 
supposed to represent a correlation of particle properties within a hidden (non-local) 
information field. The aspects of wave interference and non-locality in quantum physics were 
not only experimentally established but, later on, applied in a spectrum of technologies (see 
Fig. 4). The wave function is not a statistic probability function, only representing an 
experimenter’s knowledge or information, as was often suggested, but a real, objective state of 
a quantum system, and the recently published theorem of Pusey et al. (2012), might 
corroborate such a point of view. 


At the start of twentieth century science was also definitely marked by Einstein's theory of 
relativity. He postulated that the observer was no longer external to the phenomena being 
studied: all patterns can only be described relative to the observer. In addition, the earlier 
observations of Young have, as mentioned above, been followed by a spectrum of modern 
“double slit” studies, performed with photons, single electrons and more recently also with 
macromolecules, and these not only confirmed the wave/particle phenomenon, but clearly 
showed that, somehow, observation and interpretation (by some collected under the term 
human consciousness), and not measurement per se, is instrumental in the manifestation of the 
material aspect of wave/particle duality. Indeed the role of mental aspects in the construction of 
reality became an issue of concern, and in fact, for many scientists, it even grew to a central 
theme in the understanding of nature. Bohm, for example, argued that space itself was an 
illusion, and that it was meaningless to discuss the separateness of things at the quantum level. 
Physicists therefore began to describe the quantum potential in terms of nonlocal connections. 


In fact, Bohm started to view “chaotic” nature as a misnomer. He believed that "randomness" 
contains a hidden order, and that we perceive disorder only because of our limited 
understanding of the complexity of the processes involved. In 1980, Bohm published his first 
book on the holographic nature of the universe entitled Wholeness and the Implicate Order. In 
it, he referred to our level of existence as the “explicate” (unfolded) order. He postulates that 
there is a deeper level of order in the universe which he calls the “implicate” order. The 
constant flow of energy between the explicate and implicate levels of reality offers an 
explanation of non-local phenomena. Bohm referres to the universe as a dynamic “holo- 
movement”. Bohmian mechanics provides an ontology of particles being steered from the 
implicate order, or non-local information field. Each individual physical system is 
contemporarily described by its wave function (which evolves according to the Schrödinger 
equation) and by the specification of the effective positions of the particles. The evolution of 
the latter is governed by a “guide” equation which enables that the movement of the particles is 
determined by the wave function. Bohmian mechanics seems to solve many of the paradoxes 
of quantum mechanics, by eliminating strangeness and explaining non-locality (see Fiscaletti, 
2007). 


Bohm and Hiley (1987) concluded that the implications of nonlocal connections are that 
objective reality itself is entirely a construct of the human brain. The true nature of reality 
remains hidden from us. Our brains may operate as a holographic frequency analyzer, decoding 
projections from an underlying, more fundamental, dimension. Bohm concluded that even 
space and time represent constructs of the human brain, and probably may not exist as we 
perceive them. In this framework, chaos-theory (Poincaré, in the 1890’s), and later extended 
with fractal geometry, see for instance Mandelbrot (1977), represent other branches of science 
with major impact on the study of brain function and consciousness (see the review of King, 
1989). 


Non-locality has, until recently, been regarded as a curious property of quantum physics at the 
micro-scale, but was thought as of little relevance to macro-scale reality. This view changed at 
the discovery of the quantum hologram. In 1982, Alain Aspect and a team of physicists were 
actually able to carry-out an experiment that Einstein, Podolsky and Rosen had proposed in 
1935. Aspect created photon pairs by heating calcium atoms with a laser, and then the two 
photons were manipulated to travel in opposite directions. Aspect discovered that the 
polarization of one photon, at a marked distance, immediately polarized the other, just as 
quantum theory predicted. The photons were somehow communicating with each other or, as 
mentioned earlier, exhibiting a correlative state. Clearly, non-local connections seemed to exist 
between these elementary particles: somehow the separateness of the particles was more like 
an illusion. It is evidently of major importance to establish if non-locality is also a fundamental 
feature of nature at the macro-scale, for example in highly complex structures such as the 
central nervous system. This holds also for the question whether the brain interacts non-locally 
with an universal knowledge domain, or in Bohmian term, an implicate order. 
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Fig. 5: The hidden reality of the wave world, as if screened from us by a “firewall”. 


Pribram (1991) believes that the brain can monitor many of the frequency patterns of the 
implicate order, leaving only a selective subset of information available to our conscious 
awareness. By perceiving only a fraction of the information, we usually think that we are 
observing chaos without recognizing any underlying pattern. Yet, such seemingly random 
phenomena may only appear chaotic because we cannot decode the information necessary to 
discern the supposed underlying pattern. Bohm hypothesized that there is no real disorder, 
rather a manifold of nested orders of deeper detail. Consequently, we may be an integral part of 
reality, composed of elements that we can only partly infer, but certainly cannot fully 
comprehend as a whole. We fail to picture this largely hidden world, being hindered by a 
“firewall” (see Fig. 5), that selectively passes information. Yet, we are equipped to translate 
this exposed knowledge, employing the cognitive instruments we have in science and also in 
art. In this respect, science requires the expression of knowledge in formats of language. It has 
been said, however, that “the structure of whatever language cannot grasp the nature of non- 
locality and unity of consciousness any more than a fork could grasp the ocean...”. It follows 
that we need to develop new modalities of communication and adequate language to deal with 
this challenge, and at least transform “the fork into a spoon” in order to expose deeper layers of 
reality. 


2. The fundamental character of information 


Generally speaking, the concept of information seems closely related to notions of news, 
constraint, communication, control of data, form, instruction, knowledge, meaning, mental 
stimulus, repeating patterns, perception of experience, as well as representation of observations 
and pattern recognition. 


Since “Information”, is often no more than a container term, it seems important to differentiate 
information in its very nature into, at least, four interrelated layers: 


A. intrinsic information, such as the micro-physical properties of the constituent elementary 
particles and, for instance, the basic genetic information of organisms; 

B. observed (measured) information: the type of information that is produced in our brain 
and represents explicit information that was extracted from nature, and subsequently translated 
and stored as scientific representations, percepts, concepts and/or models; 

C. cultural information, that is, for example, processed in socio-cultural publications, 
internet and other media, by which it obtains the significance of societal meaning; 

D. sub-nouminous (mostly non-conscious) information that extends to feelings, qualia, 
intuition and subjective human experience, and that is only partially explicit in category B. 


The verb “to inform”, as employed in the common daily language, can be originally related to 
the expression “to model according to a form”. In fact, “to inform” derives from the Latin term 
“ in-formare”, that means “to give a form”. Aristotle wrote: "Information" (translated in 
current terminology) is a truly more primitive fundamental activity than energy and matter. So 
he seems to imply that information does not have an immediate meaning, such as the world 
“knowledge”, but rather it encompasses a modality that precedes every physical form. 


Once there is a form, the potential information can become expressed through one of its 
possible manifestations. The totality of all forms can then be regarded as (the) space, and can 
be viewed upon as a “know-dimension”. A form is intrinsically capable of movement (and 
hence of re- and de-formation as well as recombination), and a series of such events may have 
created first manifestations of life and subsequently a spectrum of different life forms. The 
ability of a life form to control its own abilities can be defined as (proto) consciousness. This 
“awareness” enabled life forms to probe the environment and experience time (according to 
sequence and relative motion of forms), and also to interpret these data, for instance in the 
framework of maintenance, security and survival. The interpretation of a shape in the 
environment, or forms of sensed energy, can be envisioned as individual information that 
provided primitive entities with (proto)-consciousness. Perhaps the most important of all this is 


that consciousness, in more sophisticated forms, colored perceptions and directed manifestation 
of organisms by actively generating and selecting meaningful representations of the outer 
world. This in turn created self-awareness of the own life form, in relation to both the external 
and bodily environment. 


According to Frieden, (2004), in information theory, a clear difference should be made 
between intrinsic (bound) information [B I] and observed information [O I]. Intrinsic 
information is defined as the most complete information that describes an object. In the process 
of observation, for instance by a human being, an incomplete picture is obtained due to the 
inherent limitation of the observer (for example, remember the uncertainty principle in 
quantum physics). 


[B I] minus [O I] varies between infinite and zero, depending of the quality of the information 
(transmission) channel between object and observer as well as on that of the “measurement” 
with regard to sensory detection, perception and interpretation by the observer. This difference 
also indicates the ability to communicate the perceived observation, in a consistent form, to the 
external world (for example to the scientific community). Measurements are in principle 
imperfect” ([B I] — [OI] > 0). This difference can also be seen as a measure of complexity or, 
from the standpoint of the observer, as the relative inability to know perfectly. 
Thermodynamically bound information is a measure of disorder: [B I] has the intrinsic 
tendency to decrease (called entropy) and to spread across larger space (dissipation). [B I] is 
also a measure of value in the sense that it can be expressed in Bits or in Qbits (see Frieden, 
2004) 


As treated above, if the information is fully observed and transmitted, it may be compared with 
the result of teleporting a particle: by sending complete information on the particular particle 
over a long distance a real particle (in material form) is created at the given distance (Zeilinger, 
1999, and 2000). This shows the fundamental property of information: it precedes matter or, in 
other words, information [B I] produces matter. This concept of intrinsic information [B I] has 
been earlier called “Fisher information” (see the review of Frieden, 2004). 


[B I] may also be used to envision the phenomenon of entanglement of paired particles with 
Opposite quantum mechanical spin over large distances as treated before: a measurement of the 
spin of one of the single particles immediately influences the spin of the other paired particle, 
irrespective of the distance between them (Bell, 1966). This is due to the fact that they share 
some form of intrinsic information that for observers represents a hidden variable, instead of 
being due to classical signal transduction between the particles. Thus, the observed particle 
contains, what Bohm calls, “active information” about the unobserved particle (Bohm, 1980, 
Bohm and Hiley, 1987). 


In the process of observation, photons play a crucial role: they probe (illuminate) the object 
(the source of information) and act as a communication carrier in the chosen communication 
channel or information flowing route (for instance a telescope or a microscope). Observation of 
such information can subsequently lead to mathematical description and finally to the 
formulation of laws of nature. Important in this aspect is the role of the particular probe particle 
(for instance a photon). In the process of probing the object, the probe particle interacts with 
the object and perturbs its intrinsic information. Nature therefore seems to play a “knowledge 
acquisition game” in which it adds a certain level of random noise to the data (this was called 
“the information demon”). 


Although the truth at the micro-level may be directly hidden for us, it can, in principle, be 
inferred despite the “information demon”. We can penetrate, to a certain extent, into this 
intrinsic information level. In this sense the universe cooperates with intelligence. The goal in 
this cooperation is survival and consequently to reverse the destructive effect of the second law 
of thermodynamics. Potentially, all information that is ultimately available about the state of 
the universe could be collected and compressed in a recipe for the construction of a novel 
reality, suitable for transmission to a follow-up universe. In this sense, intelligent life may be 
inevitable for the future evolution of our type of universe (cf. the “Strong Anthropic Principle”, 
Linde, (2004) and for the final destiny of intelligence, Barrow and Tipler, 1986 and Tipler, 


1995): “all events in nature belong to a particular form of different codified energy 
transformations, so that the total energy cannot be created or destroyed”. 

The expanding Universe can, in this view, be considered as the outcome of an entropic force 
which in its turn gives rise to the accumulation of information that provided biological 
evolution with a life conferring potential. An intrinsic property of this system is that the 
universe, in spite of the ongoing entropic processes, at the same time, is increasing order in 
relation to creation and further development of intelligence. This aspect is not only inevitably 
connected to its ultimate destination on a cosmic scale (see Barrow and Tipler, 1986), but it is 
also fundamental for the organization of life on the micro-level. 


Von Neumann (1963) introduced an "ontological" approach to this knowledge-based 
discipline, which brought the role of the observer and the measurement instrument in the 
operation of the system. Stapp described Von Neumann's view of quantum theory through a 
simple definition: "the state of the universe is an objective compendium of subjective 
knowings". This statement implies that the state of the universe can be seen as represented by a 
wave function which is a superposition of all the wave functions that conscious beings can 
collapse through observations. In this sense it is a sum of subjective acts, although collectively 
an objective one. Thus the physical aspect of Nature (the Schrédinger equation) can be viewed 
upon as a compendium of subjective knowledge. Of note: the conscious act of asking questions 
on the very nature of reality may drive the actual transition from one state to another, i.e. the 
evolution of the universe. 


Deutsch (1997) stated that: 


“Information is that which is encoded in the structure of discernible patterns, where the 
discerner of the patterns is an experiential process. Hence information is a subjective measure 
that depends on the observer's capacity to receive and the fidelity of his/her interpretation. A 
field of discernible difference is an information medium that comprises an information space. 
Data exits encoded within an information space, i.e. data are not things in themselves, they are 
just discernible features of the information space. To the extent that it is capable, each system 
is resolving and refining an internal mirror of itself and its world, thereby gaining in 
knowledge. As self-knowledge leads to general knowledge of the nature of reality, this reality- 
model is a novel instance of the computational process within the virtual universe, which is a 
new level of creation and manifestation. This self-realization creates a resonance, where the 
veil of virtual appearances is subtly penetrated and the system apprehends the computational / 
virtual nature of reality and comes to know itself as reality in action.” 


3. Information transfer in biological and cultural evolution 


It should be stressed that using the term “transmission of information”, several aspects should 
be distinguished: the level at which information transfer takes place (in the atom, in the cell, in 
the brain), the actual content of the information, the type of information (vibration pattern, 
sequence of nucleotides, spatial forms of a protein, etc.), the density of information (the data 
content per unit of space), as well as the impact of the particular information, for instance in 
evolutionary processes or in a cultural setting. With regard to the latter aspect, it has been 
proposed earlier (see Shannon, 1959) that the impact of information is inversely proportional to 
the probability that the information arises. Nature preferentially detects anomalies and 
deviations from normal patterns of common reality! (see also Vedral, 2010). 
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Fig. 6: The different forms of information and information processing in living organisms and 
human culture, represented as a circular process of pattern recognition and signal processing 
through detection by senses, leading to activation of neurons. Neuronal storage (short and 
long term memory) takes the form of neuronal firing patterns, leading to representations of 
thoughts, ideas, percepts and concepts. Metaphors and memes (Meijer, 2007) are forms of 
information (units of information, compiled from various information components). They are 
willingly or unwillingly combined with culture-specific features by the individual, so that the 
whole is suitable for transmission to other individuals, for example through the media. In this 
circular process of information processing, these information units obtain cultural 
significance. Information transfer is therefore based on sequential steps of information 
detection, perception (interpretation), representation and cultural transmission. Information is 
extracted from the environment by observation, and can also be derived through extra-sensory 
perception from knowledge fields that store quantum information (ESP). 


In the biological and cultural evolution, with their ever-increasing complexity, information is a 
key aspect and in particular the mechanisms of information transfer deserve further attention. 
Information may be transmitted in very different ways and at very different levels (see Fig. 6). 
In the living cell this may constitute chemical and electrical signals, but also specific spatial 
perturbations, for instance, in the 3-dimemsional structure of proteins as well as in specific 
sequences of nucleotide building blocks of DNA in the genes (belonging to the earlier 
mentioned category A, or intrinsic information). 


At the level of human communication, vibration patterns can be expressed in electromagnetic 
waves in the form of light, sound, music, as well as in images and stories (transmitted by radio, 
telephone, internet and TV, for example). Such information is transferred into the brain through 
specifically tailored sensory organs that accommodate complex patterns of wave activity, that 
subsequently are converted to neural activities in the nervous system. Information types B. an 
C. get significance only after reception, perception and representation (see Fig. 6). 


An important question here is how the diverse information that reaches our brains through our 
senses (sensory or potential extrasensory signals) is selected, stored, retrieved and then 
exported from the individual to, for example, the public domain. These processes are obviously 
crucial for the generation and processing of knowledge and also the transfer of cultural 
knowledge in society. Quantum information may be detected by our brain and interchanged 
with the so-called quantum vacuum field, scientifically identified as the non-local "zero-point 
energy field" (see section 6). This is a field with fluctuating energy, in which symmetric pairs 
of particle/anti-particles are continuously created and disappearing. Some consider it, by its 
nature, to represent a permanent storage medium for wave information and as such it can be 
seen as the physical basis for an assumed universal consciousness (see Lázsló, 2004, 2005, 
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2007). The latter domain may also incorporate information from the category D, as mentioned 
above). 


From the birth of our universe to its supposed end, information will continuously flow, for 
example, in the process of biological and cultural/scientific evolution. This is not a time-linear 
event but should rather be seen as a chain of feed-back loops, in which existing information is 
processed and new information is generated and integrated. With regard to evolution, feed- 
back of information on the state of the whole, including that of the stable intermediates, of life 
forms is required to create and functionally integrate the particular building blocks of the 
entities that constitute the ongoing processes of higher complexification. This feed-back leads 
to perturbation of these basic processes that in turn can, but not always will, result in a to a 
higher level of functionality of the whole. This cyclic flow of information, for example can 
lead to efficient adaption of cells and organisms in evolutionary processes (see also section 8 
and 9). A basic perception of the whole is only possible if a collective memory is available, 
which argues for some kind of universal knowledge domain. In principle, consciousness can be 
perceived as processing of information. Since the latter is observed in literally all the aspects of 
evolution, consciousness should have a universal character and must be present at each level of 
the cosmos. 


Two aspects should be differentiated here: the gradual unfolding of the primary information 
that was present a priori, at the start of our universe, and along with that, new information that 
arises in the ongoing process of universal entropy. The interference of these two modalities of 
information can be viewed upon as a holographic process, in which these two types of 
information, projected in a two-dimensional space, are converted to a three-dimensional image 
(Fig.7), as earlier proposed by David Bohm, (1980) and later on worked out by Bekenstein, 
(2003), ‘t Hooft, (2001) and Hawking, (2010), among others. In a hologram, each sub-part 
contains the information of the total holographic picture. It is the unfolding (a priori) 
information that is the basis of this holistic aspect and forms the fundamental binding element 
in the information matrix. This flow of information gives rise to evolution: the creation of form 
both in its material and mental modalities. In our brain the latter are thoughts, sensory and 
extra-sensory percepts, memes, metaphors, concepts, models etc. 


It follows from this view that, if information monitoring is a fundamental and pervasive feature 
of the world at even the most basic levels, and that consciousness too indeed should appear at 
those levels. The central feature of quantum mechanics is the existence of informational but 
non-causal relations between elements of systems. These relations are non-causal insofar as 
they are modulated instantaneously over any distance and do not involve the transfer of energy 
between the parts of the system. In conclusion: the above mentioned information matrix 
pervades all non-living and living elements of the universe and can be called a knowledge 
domain or a universal information field that may be structured as a holographic system. 


What is the basic entity to describe information? Entropy, if considered as information is 
measured in bits. The total quantity of bits is related to the total degrees of freedom of 
matter/energy. For a given energy in a given volume, there is an upper limit to the density of 
information (the so called Bekenstein bound), suggesting that matter itself cannot be 
subdivided infinitely many times and there must be an ultimate level of fundamental particles. 
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Fig. 7: The principle of holography, using a double laser technique. Holographic models are 
applied in describing the architecture of the Universe as well as brain memory function, as 
treated by Talbot and Grof, among others. 


Bekenstein's overview "A Tale of Two Entropies" highlights a connection between the world 
of information theory and classical physics. This connection was first described by C. E. 
Shannon (1959), who introduced a measure of information content, known as Shannon 
entropy. As an objective measure of the quantity of information, Shannon entropy has obtained 
a central position, for example, the design of modern communication instruments and data 
storage devices, are based on Shannon entropy. As, mentioned above, Shannon entropy deals 
with an intuitive link between measures of uncertainty and information: the greater our 
uncertainty about the outcome of an experiment, the more one may gain from actually 
performing it. In fact, Shannon information represents a parameter indicating the expected 
information gain, even before we perform an experiment, and also an average gain following 
multiple repetitions. In this concept, the higher the deviation from uniform probabilities the 
more information is available. The central idea in this context is that information is a physical 
entity (it is encoded into configurations of energy and matter). Consequently physics, in fact, 
consists out of information, for instance by statistically indicating the amount of information 
imparted by prior conditions ("prior knowledge") at a given measurement. Of note, Shannon 
made clear that the notion of information, in principle, has nothing to do with meaning. 


The dynamic flow of information 
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Fig. 8: The dynamic flow of information in our Universe is pictured as starting with vibration 
of strings (lower part, inset left) in a 10 dimensional space, leading to elementary particles and 
atoms that form molecules as a basis for living cells such as neurons that on their turn, with 
other cell types, form our brain as a part of the human organism. Humans inhabit planet 
Earth, as a part of our galaxy and the universe, in a process of participation by natural and 
artificial intelligence. 


Science is concerned with the ability to make predictions that can be tested empirically. 
Observing an interaction of particles through studying interference patterns in quantum 
systems, yields relevant information. Particle interactions can be seen as a form of information 
propagation and in fact, each particle is basically a bundle of information fully describing its 
current state: the wave function of a particle contains various modalities of information about 
the particle. The spatial part of the wave function contains information about the probability of 
localizing the particle in a given spot. 


The spin part has information about the probability of identifying it pointing one way or 
another, and a potential entanglement provides information of a paired particle, irrespective of 
their distance. Quantum information, however, is different from classical information since it 
cannot be established without its state becoming the measured value. Such states measured as a 
qubit are known as basis states or basis vectors. 


Modern physics now considers the bit - the binary choice - as the ultimate fundamental entity. 
John Wheeler expressed this idea as “it-from-bit”, and implied that the basis of the physical 
universe -the “it” of an atom or subatomic particle - is not matter, nor energy, but a bit of 
information. Consequently, the entire universe should be seen as a cosmic processor of 
information. If elementary particles interact, they are exchanging bits or, in other words, they 
transmit quantum states. The universe can thereby also compute its own destiny. For instance, 
Lloyd (2006) postulated that there are content-holding structures in the universe, that posses 
"content" of whether they are "here or there”. At the same time, there are other cosmic 
structures that can read that content and may identify it to be non-random. They then use this 
information to recognize patterns and quantify how much information is in a particular 
channel. It is important to note here that information does not exist by itself, because it depends 
on an intrinsic system that is able to decode the “message” and can register the "sender" and 
"receiver". 


Fig. 9: The Universe seen as a symphony, on the basis of information and participation. 


Shannon's efforts to find a way to quantify the information contained in transmitted messages, 
led to a formula with the same form as that of Boltzmann. In his article Information in the 
Holographic Universe, Bekenstein concluded that: "Thermodynamic entropy and Shannon 
entropy are conceptually equivalent: the number of arrangements that are counted by 
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Boltzmann entropy reflects the amount of Shannon information one would need to implement 
any particular arrangement of matter and energy.” At first sight there seems to be a clear 
difference between the thermodynamic entropy and Shannon's entropy of information: the 
former is expressed in units of energy divided by temperature, the latter in essentially 
expressed in dimensionless "bits" of information, but this apparent difference is entirely a 
matter of convention. 


As indicated above, information is, in general, expressed in bits which may have the value “0” 
or “1”. In computers, bits are represented as the physical states of a certain physical system. It 
is obvious that a physical bit can only be either “0” or “1”, that is, if it is represented by a 
classical system. Yet, with the possibility of characterizing individual quantum particles in 
much greater detail, the question arises which new phenomena may occur when we use such 
quantum systems to represent information, assuming that their propagation and processing is 
determined by the laws of quantum physics. One interesting aspect comes up when we 
consider the qubit or quantum bit. In contrast to a classical bit, a qubit is not restricted to the 
states “0” or “1”, but it can also be in a superposition of “0” and “1”. This means that the value 
of the bit is not exactly defined. If it is measured, one gets randomly the answer “0” or “1”. 
Although in this way certainty is lost, a major advantage of a qubit is that the superposition can 
exist in many different forms, and consequently a qubit has the potential to represent much 
more information than the classical bit and renders extremely high calculation capacity. 


But how is information organized and integrated in nature? Although a reductionist scheme on 
the dynamic flow of information in nature from the micro to the macro scale, as pictured in 
Fig. 8, seems intellectually satisfactory, such a scheme evidently lacks the aspect of integration 
and consistency that enables nature to act as a whole at the different levels indicated. 


The unfolding and creation of information, as well as the processing of it, can be pictured as an 
act of composing of symphonic music: in addition to the interpretation by the maker and the 
musicians, it obtains significance through the subjective emotion of the listener (Fig. 9). 
Unfolding can also be pictured as the growth of a huge tree from an extremely small seed (a 
priori information) that unfolds during maturing. During the growth of the tree, intrinsic 
(morphogenetic) information is used and new information is collected from the environment, 
resulting in steadily rising complexity as well as modulation of the basic recipe, resulting in the 
manifestation of life and survival. 


The increasing complexity in nature was earlier defined as a neg-entropic (see Schrödinger, 
1959) or as a syntropic process (see Vannini, 2005, 2008, 2009). This phenomenon is partly 
explained by, so called, “emergent” processes in which completely new properties are claimed 
to arise spontaneously from building blocks that themselves do not display that particular 
property. An often used example is the wetness of water that, according to this theory, cannot 
be derived from its building blocks: the very nature of H,O molecules. However, one could 
argue that the well known electrical dipole of the water molecule largely predicts its ordering 
within the water fluid as well as its behavior on surfaces. For this, and other reasons, the 
physical background and proof of emergent phenomena are presently debated. In general, 
supposed emergent processes are often an explanation in retrospect, and adequate models to 
predict emergent phenomena remain to be developed. 
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The Brain as Interface between Individual 
and Universal Consciousness 
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Fig. 10: The human brain acting as an interface between individual and universal 
consciousness. The working space of the brain is depicted as a 3-dimensional incept of in a 4- 
dimensional space (pink ellipse), allowing input of information from both the past and future. 
This information includes ESP and PSI signals, the intensity of which is determined from 
emotional history and the emotional projections from anticipation the future. 


Alternatively, the induction of novel complexity in time can be seen as a process of “backward 
causation”. Two different mechanisms may play a role here. 


Firstly, such a time-reversed causation may entail a feed-back of information from a future 
condition of higher complexity (see also section 9). This can be related to the observer effect in 
quantum physics in which the wave information collapses to particle information by the act of 
conscious observation, but only after the observer chooses to read and interpret the interference 
pattern (see the delayed choice model of Wheeler, 1990). An observer effect can even be 
envisioned to occur in observing the boundaries of our Universe through a telescope and 
thereby looking back in time to the Universe in its starting conditions. The observer may, in 
this manner, even perturb events at the time of birth of our universe (see Wheeler, 1990). Thus 
the present observation may influence the past in a retro-causal manner. In information 
terminology, one could say that such backward causation is to make a time-reversed copy of a 
future event. 


On the human level this may be a brain process that occurs in the unconscious domain that is 
proposed to represent 90% of the brain’s workspace and has also be related to aspects of 
clairvoyance and telepathy (see Radin, 1997, 2006, Grof, 1987 and Griffin, 1997). 


Secondly, backward causation may be understood in relation to the so called transactional 
interpretation of quantum physics: collapse of the wave function and the experimentally 
observed time delays and “feeling the future aspects” may be due to the sending of an 
advanced wave (into the future) and simultaneously an offer wave (into the past) that then are 
accommodated by the best fitting future and past events (see Cramer, 1998, 2005: the 
handshake effect). The produced answer waves, subsequently, are returned to the present and 
mixed in order to create the state of the particular wave function. Each quantum event in the 
present time thereby entails specific but not directly observable information from the future 
(Fig. 10). 


This highlights the notion that matter should be seen as a “frozen” (collapsed) aspect of wave 
information, each particle is in fact material point information in a quantum field and living 
organisms are complex compositions of billions if such wave/particle modalities. This idea is 
very much in line with the idea that, on the deepest micro-level, nature can be described as 
vibrational energy, in the sense that each specific type of elementary particle should be seen as 
one modality of vibration of strings. As mentioned earlier, strings might represent the most 
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fundamental supposed building blocks of the universe according to the string and M-theories 
(Fig. 11) 


The micro-world: elementary particles, waves or strings ? 
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Fig. 11: Elementary particles (below left) may also behave as waves (middle) or, even smaller, 
string elements that take different forms (upper part right) and are supposed to vibrate ina > 
5-dimensional space, (depicted in the cartoon up left), according to the M-theory. 


Yet it should be realized that we cannot really detect what an electron or even an atom is really 
like: we will only see their shadows as representations on the background (see Plato’s cave). 
All of the above mentioned micro-events cannot be observed directly by humans since, as 
treated before, the measuring instruments and the act of observation intrinsically disturb the 
bound information (see section 2). Such events can only be indirectly inferred by postulating 
theories, designing models and verification of these models by experimentation. In other 
words, humans with their evolutionary developed brain, can only see “reality” through a 
“firewall” that only permits selective filtration of information, see Jahn (1997 and 2004). 
Therefore it is of utmost importance to identify the nature of these inborn filters and create 
technology to deal with them. This may eventually be a feasible task: Spinoza (1677/1995) 
claimed that intelligence will ultimately learn to fully comprehend reality! 


Ordered systems, such as our universe in the beginning, are supposed to expire in less ordered 
systems (increase of disorder or entropy increases, according to the principles of 
thermodynamics). A greater disorder implies that more information is needed to describe the 
system. An increase in entropy, consequently, means an implicit increase in information. In our 
part of the universe, contrary to the second law of thermodynamics, also a decrease in entropy 
is seen. This produces an increase of ordered complexity such as life forms (see Vannini, 
2009). As mentioned earlier, this is also called neg-entropy and it is associated with a virtual 
reduction of information from the Category B. and partly C. since, in a systematic manner, 
information is compressed. For example, the compression of information in formulating the 
laws of nature can be seen as an example of such a neg-entropic process. Presently, more and 
more of such information is generated and shared in the non-local information store that we 
call the internet. In this global process, interestingly, information density is increasing, despite 
the much larger area over which it is distributed. 


Information concepts have been examined by Wiener (1948), von Neumann (1963) and 
Shannon (1959), in well known contributions and, as mentioned earlier, by Frieden (2004), and 
generated useful theories to physics, to computation and to communications technologies. 
Information is hypothesized to be comprised of dual aspects, similar to the dual aspects of 
light: wave and particle. Wheeler stated that information is truly fundamental and exhibits two 
basic aspects: physical and phenomenal. Both are essential in the further understanding of 
consciousness. 
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The missing concepts that prevented the earliest investigators of consciousness from 
succeeding in their quest were: 1) a generalized theory of information; 2) a deeper 
understanding of quantum science itself, with its associated phenomena of non-locality, and 
quantum holography; 3) a theory on chaotic processes, that is necessary to understand the 
nonlinear evolutionary processes that caused consciousness to evolve toward the self- 
consciousness experienced by humans. As mentioned before, on the basis of these concepts, 
consciousness now seems an essential and integral modality in the manifestation of the 
material world. Scientific observations today may, through backward causation, even lead to 
adaptation of the fundamental laws of nature that were often assumed to be fixed from the 
beginning. Observations made throughout the entire duration of the universe, in this way, can 
contribute to fashioning the form of the laws in the first split second after the Big Bang, when 
they were still significantly malleable. Thus the potential for future life acted like an attractor, 
drawing the emerging laws towards a bio-friendly region in the parameter space (see Davies, 
2003 and 2007). 


What is the underlying basis for all of these processes in nature? There are now attempts to 
develop a “theory of everything” on the basis of string theories (see Green, 2004). Such a 
theory should be valid both on the micro (quantum) level and macro (cosmological) level (Fig. 
11). Another candidate to describe the deep structure of reality is the so called loop quantum 
gravity theory (see Smolin, 2004), in which matter exists at the nodes of an extremely fine spin 
network. Interestingly attempts have been made by describing consciousness as being produced 
by the spin of elementary particles that make up our brain (see Hu and Wu, 2010). 


Of note, it should be stressed that such theories can never fully describe reality without taking 
into account the phenomenon of consciousness and self-awareness, as essential parts of an 
information-generating and as well as information-processing system in our world. Anyway, a 
consistent “theory of everything” should also contain an explanation for itself (Vedral, 2010). 


4. The possible origin of early information at the big bang. 


It is assumed in this essay, that since the very beginning of our universe, basic information was 
present in the form of (what later was unveiled in) the laws of Nature. These include implicit 
natural constants that have been shown to exhibit a very precise value that can be regarded a 
prerequisite for the evolution of life. A slight deviation in even one of these twenty values 
would have been fatal for biological evolution! (see for this Anthropic Principle, Linde, 2004 
and Barrow and Tipler, 1986). The latter theory also highlights the many entangled macro- 
conditions of the Earth-Moon-Sun system, indicating a fine-tuned constellation of our part of 
the cosmos. This may even imply that intelligent physical life, as manifested on our planet, 
may be rare in our Universe. 


But where would such information come from? 


— one argues that the universe had no real beginning: it simply existed in a timeless 
dimension. The term ” beginning” is only valid within our unidirectional (compressed) concept 
of time (see Hawking, 2010). Alternatively, our reality may be part of a four-dimensional 
space/time domain with time as an uncompressed and fundamental aspect (named the “Block 
Universe”), as put forward by Minkowski, (1952) and later by Einstein (see Kumar, 2009), 
who called our linear perception of time an illusion. Indeed, time in all the laws of nature has a 
symmetrical (bidirectional) character. Although the evolutionary-developed human brain 
cannot perceive such a Block Universe” that contains all time (information from past, present 
and future), according to modern physics such a model has to be taken into account seriously. 

— It has been postulated, as mentioned above, that the initial information at the Big Bang 
may come from our own far future (Fig. 12), due to a process that the physicist Wheeler called 
backward causation. By asking scientific questions about nature, the science of physics 
developed and will also produce future observers that, with certainty, provide new information 
on the fabric of reality. Quantum physics predicts that this information must also influence 
events in the past, see also section 7 (see also Wheeler, 1990, and Aharonov, 2010). 

— Alternatively, Barrow and Tipler (1986), Bostrom (2003) and Tipler (1995), have 
proposed that in the far future intelligent species will saturate the universe with information 
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and that there are very good reasons to anticipate that, at that time, they will use the giant 
potential of computing to perform a perfect simulation of the entire history of the universe 
(also called emanation), including its initial conditions. 

— Computer scientists working with extremely large data sets even now realized that for 
copying the universe with a 256 bit barcode, a unique identifier is available for each particle in 
the universe (see Loyd, 2006, in Programming the Universe). In general, the technology 
invented by humans became crucial in recent part of biological evolution and is expected to 
remain a dominant driving force when future modalities of intelligence will arise (see Fig. 13). 
Zizzi (2006) proposed that the early inflationary universe may be described in terms of 
quantum information. In this concept, the inflationary universe is viewed upon as a superposed 
state of quantum registers and during inflation, as a quantum superposition of universes. At the 
end of inflation, only one universe is selected, by a mechanism called self-reduction, which is 
consistent with Penrose’s objective reduction (OR) model. The quantum gravity threshold of 
(OR) is reached at the end of inflation, at which time the universe underwent a cosmic 
conscious event, which acted as an imprinting for the future minds to come, with future modes 
of computation, consciousness, and logic. The universe organized itself as a cellular automaton 
with two computational modes: quantum and classical. 


Quantumfluctuation 
creates perturbation of 
Matter/Energy/Information 


Starting-information for our Universe: 


- web of elementary particles ? 
- from another universe ? 
-from our own future? 


@ electron 


<10"’cm 


proton 
(neutron) 


nucleus 
~10"7cm 


Fig. 12: Processing of information occurs both as entropic and syntropic processes (see part 3 
and 4), on the basis of initial compressed information, leading to the evolution of information 
networks, formed by entangled elementary particles at the big bang. Initial information may 
originate from another Universe in a multi-versum setting (see left below), or may originate 
from the future of our universe by backward causation or through simulation by advanced 
civilizations (see cartoon right below). 


— Others have suggested that the origin of this information can be found in a multiverse 
background: our universe was born out of another, already developed, universe. In a special 
case of this, it has been proposed that the universe we know arose from a preceding version of 
that same universe: advanced forms of natural and artificial intelligence, in the distant future, 
would be able to collect all information from the universe and compress that information into a 
"law of everything" (see Barrow and Tipler, 1986, Bostrom, 2003, 2005). In this concept the 
condensed information could be used at the death of our present universe, for starting a new 
version of it. This mechanism of a "cyclic universe" may also explain how the initial 
information (laws of nature including natural constants as well as the seemingly programmed 
inflation) came into being: namely, from a previous version of our own Universe (for cyclic 
models of the Universe see, for instance, Gott, 1998, Penrose, 2010, and Steinhardt, 2007). 
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Thus, the new start of the universe can be envisioned as occurring at a zero-matter condition, 
because in the abovementioned concepts a recipe of the universe was present before any 
material form existed. This phenomenon finds a correlate in the current teleportation science: 
the sending of complete information on a elementary particle results in the material formation 
of the particular particle at a distance (Zeilinger, 1999, 2000, and Pereira, 2003). These 
experiments clearly showed that information per se can create matter! It can be speculated that 
in this condition, information may have been present before it was exposed to the Higgs field, 
that is supposed to produce the mass aspect of elementary particles. It has been proposed that 
the current, rapidly growing, internet system may evolve into an advanced super-intelligence 
that, in the far future, could spread from planet to planet, eventually engulfing the entire 
universe. Hence, the universe may become some sort of "giant brain", a cosmic intelligence 
that will be able to simulate all previous civilizations in the utmost detail. In this manner the 
becoming of our universe can be conceptualized as a giant feed-back loop of information 
instead of a “Big Bang” out of nothing (see references of Tipler, 1995, Loyd, 2006, and 
Bostrom, 2003). The latter author even provided arguments in favor of the possibility that we 
live in a computer simulation already! 


Who are our successors in Evolution ? 


Fig. 13: The evolution of mankind has been, and always will be, driven by technology. 


According to some of these concepts, our universe may have started under a condition of omni- 
potency (total compressed information) that, as mentioned above, was somehow passed 
through at the start of our universe. This initial information, potentially, contained all future 
possibilities (quantum physical paths). However through the unique interaction of 
consciousness and physical laws, the universe underwent a single set of events. Free will is 
inherent in this process, since each decision made can be seen as a bifurcation of a path that is 
the resultant of information from the past and feeling of the future (see sections 3 and 5). In 
other words, there are many paths, but only a single is finally chosen by the individual, in the 
sense that the chosen change function becomes part of the future of the universe. 


Paul Davies explains this possibility in his book "The Mind of God": 


"What is remarkable is that human beings have the necessary intellectual equipment for us to 
unlock the secrets of nature. We could imagine another world in which either there were no 
regularities, or the regularities were so well hidden, so subtle, that the cosmic code would 
require vastly more brainpower than humans possess. But instead we find a situation in which 
the difficulty of the cosmic code seems almost to be attuned to human capabilities. The mystery 
in all this is that human intellectual powers are presumably determined by biological 
evolution, and have absolutely no connection with doing science. Our brains have evolved in 
response to environmental pressures, such as the ability to hunt, avoid predators, etc. What 
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has this got to do with discovering the laws of electromagnetism or the structure of the atom? 
Well, if our current universe actually created by an advanced human civilization then the 
answer to this puzzle becomes very clear: the universe is based on an advanced form of our 
current technology! No wonder we are capable of understanding it!” 


5. Brain and consciousness belong to the quantum world. 


One major observation: that measurement of wave interference collapses the quantum state to 
the material mode, but only through conscious observation and interpretation, is still hotly 
debated and raised the question whether a mental domain is instrumental in the fabric of 
reality. 


In a publication in Nature, in 2005, the astrophysicist Henry wrote: 


“The 1925 discovery of quantum mechanics solved the problem of the Universe’s nature. 
Bright physicists were again led to believe the unbelievable — this time, that the Universe is 
mental. According to Sir James Jeans: the stream of knowledge is heading towards a non- 
mechanical reality; the Universe begins to look more like a great thought than like a great 
machine. Mind no longer appears to be an accidental intruder into the realm of matter... we 
ought rather hail it as the creator and governor of the realm of matter.” 


and also: 


“Physicists are shy from the truth because the truth is so alien to everyday physics. A common 
way to evade the mental Universe is to invoke ‘decoherence’ — the notion that ‘the physical 
environment’ is sufficient to create reality, independent of the human mind. Yet the idea that 
any irreversible act of amplification is necessary to collapse the wave function is known to be 
wrong: in ‘Renninger-type’ experiments (see De Baere, 2005), the wave function is collapsed 
simply by your human mind, seeing nothing.... The Universe is entirely mental.” 


This worldview is fully defendable from the viewpoint of quantum physics, and it does not 
leave the material world completely aside, but considers the latter as a secondary phenomenon. 
As argued before, a reconciliation of the matter versus mind worldviews could be based on the 
classical theory of panpsychism: each material modality intrinsically contains mental aspects 
(Edwards, 1967, Strawson, 2003, Skrbna, 2005, and also thoroughly discussed by De Quincey, 
2010). Another, important, proposal stems from Primas (2003 and 2009), hypothesizing a dual- 
aspect approach in which mind and matter are seen as complementary aspects of the same 
reality, an idea that originates from Pauli. In this challenging theory, separate mental and 
material domains exist that are both derived from a “timeless holistic reality” that represents a 
primordial and symmetric unity, and that can be described by modern quantum theory. The two 
non-interacting, but time entangled and quantum correlated domains, are thought to arise 
through a time-reversal symmetry breaking, creating two modes of time: a tensed (mental) time 
and a tenseless (material) time. The first satisfies the rule of advanced causality (acting from 
the future) and the second one, that of the more common, retarded causality (acting from the 
past). Thus the time arrows in the two domains have opposing time-directions. This theory, that 
was also discussed by Atmanspacher (2011) and also by Jahn and Dunne (2007), resembles the 
proposal of Di Corpo an Vannini (2011), that is based on the Klein Gordon wave equation (see 
section 6 and 7). Symmetry breaking is also an essential aspect of the cosmological 
interpretation of consciousness as proposed by King (2011), who also made clear that the 
phenomenon of entanglement between particles can only be maintained through wave 
functions extending back to one particle at the creation event of the pair, in addition to a wave 
forward in time to the other particle. 


Henry and Primas, by no means, stand alone in this view of a mental aspect of reality: in his 
2003 article in Scientific American, Jacob Bekenstein summarized a current trend that was 
started by John Archibald Wheeler, which suggests that scientists may "regard the physical 
world as made of information, with energy and matter as incidentals." 


Bekenstein (2003) also argued: 
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“Ask anybody what the physical world is made of, and you are likely to be told ‘matter and 
energy’. Yet if we have learned anything from engineering, biology and physics, information is 
just as crucial an ingredient.” And “What is the fundamental theory like? The chain of 
reasoning involving holography suggests to some, that such a final theory must be concerned 
not with fields, not even with space/time, but rather with information exchange among physical 
processes. If so, the vision of information as the stuff the world is made of, will have found a 
worthy embodiment”. 


Following the Hungarian physicist Eugene Wigner, the quantum physicist Walker (see for 
references Walker, 1998) proposes to add a term to the Schrödinger equation that would make 
it nonlinear. This would then explain what causes the collapse of the wave: a measurement of 
information. This added term, that basically expresses the transfer of information that takes 
place with the wave collapse, would disappear once the measurement is performed. 
Interestingly, this term would indeed signal the involvement of the observer. By introducing 
the same "information term" in Dirac's equation. Walker derived another possible 
interpretation: reality is consciousness observing itself. Dirac's equation thereby became simply 
the equation, indicating “an observer observing”. 


Walker also pointed out the close connection between space and probability. He interpreted 
Einstein's four-dimensional space-time as time plus an ordering of events that are probable but 
do not happen (in, what we call, "space"). The only thing that exists, ultimately, is the observer, 
who consciously experiences his/her world. The sequence of conscious experiences, in this 
concept, is time, and the set of possible events represents space. Thus, the universe is the 
observer observing, (Fig. 14), and the particular, experiential, information is stored in a 
universal quantum field. 


The function of this quantum field could be cognitive: some particular quantum states could 
record memory, according to Walker (1998) helped by the phenomenon of quantum mechanic 
tunneling of electrons at the synaptic cleft of neurons. Yasue and Jibu (1995) and Umezawa 
(1993) focused on a bio-plasma of charged particles that interact with the electromagnetic field, 
an ideal vehicle for a merge of the sensory quantum field with the memory quantum field, and 
also an ideal vehicle for the creation of classical reality. Consciousness could arise from the 
interaction between the electromagnetic field and molecular fields of water and protein. 
Furthermore, these authors maintain that the evolution of the neural wave function is not 
random, as would result from the traditional quantum theories, but optimized under a principle 
of "least neural action". Random effects of consciousness are replaced by a "cybernetic" 
consciousness which is more in the tradition of the self as a free-willing agent. 


Is the Universe part of a 
larger mind? 


Fig. 14: Is Individual Consciousness an expression of a larger Universal Consciousness and/or 
Cosmic Intelligence? 


As depicted earlier, King (1989) and Vannini and Di Corpo (2008, 2009) suggested models for 
consciousness based on the transactional interpretation of quantum mechanics, (see Cramer, 
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1986, Fantappié, 1942, and also section 6). According to Fantappieé the “feeling of life” is a 
property of anticipated wave states: in order to counterbalance the deadly effects of entropy, 
life needs to feed on syntropy: negative energy, waves and energy which move backwards in 
time. Syntropic phenomena are generated by “final causes”, called attractors, that absorb 
converging waves from the future. 


According to the “supercausal” model of consciousness of Chris King, the constant interaction 
between information coming from the past and information coming from the future leads to 
that quantum entities that, as mentioned earlier, are always confronted with bifurcations 
between past and future causes. This involves fractal structures and chaotic dynamics that 
enable free choices to be performed. Consequently consciousness is a property of all living 
structures in which each biological process is forced to choose between information coming 
from the past and information coming from the future (King, 1989, 2003, 2011). These models 
attribute consciousness to principles of relativity, quantum physics, and fractal geometry. On 
the basis of established physical applications of these theories, it would, in principle, allow 
experimental testing to falsify them. 


Resonant proteins in the plasma membrane or associated with the intracellular cytoskeleton of 
neurons in the brain, that are quantum noise-protected, may also play a role in the detection of 
coherent forms of quantum information (see, for instance, the quantum brain models of 
Marshall, 1989, Beck and Eccles, 2003, Eccles, 1994, Penrose and Hameroff, 2011, and Stapp, 
2009), as recently reviewed by Vannini, 2008, and Hu and Hu, 2010, as well as by Tarlaci, 
2010a and 2010b). Some elements of these models are illustrated in Fig. 15. See for a recent 
and excellent review on quantum approaches to consciousness studies also Atmanspacher, 
(2011). 


Quantum Brain models according to 
Eccles, Stapp and Hameroff/ Penrose 
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Fig. 15: Quantum brain models based on the probability character of synaptic transmission 
and the operation of decoherence-protected ion-channels (below right) and/or resonating 
proteins in neuronal membranes (left) and micro-tubuli (upper part right). In the model of 
Penrose and Hameroff, a conscious event is depicted as an accumulation of quantum coherent 
states that collapses to a conscious experience due to a quantum gravity mediated orchestrated 
reduction (inset below right). 


In the Penrose-Hameroff model (Penrose and Hameroff, 2011) "pre-conscious" superposition/ 
quantum computing originates in neuronal microtubules and is sustained on the order of 25 
msec (i.e. coherent 40 Hz), until objective reductions ("conscious events") occur (see also Fig. 
15). The authors postulate that “subjective reduction” is what happens when an observer 
measures a quantity in a quantum system: the system is in a "superposition" of possible states 


22 


until it is observed, the observation causes the system to reduce (or "collapse") to a specific 
state. 


Objective reduction was proposed by a Penrose in his attempt at unifying Relativity Theory 
and Quantum Theory. The neuronal proteins somehow act as antennas and "tune" the objective 
reduction which, in this manner, is self-organized, or "orchestrated". According to Penrose, the 
collapse of the wave function is what gives the laws of nature a non-algorithmic element. 
Otherwise we would simply be machines and we would have no self-consciousness. 


It was argued, however, that de-coherence in the wet and warm brain is orders of magnitude 
too fast to make quantum effects relevant on physiological time scales (Tegmark, 2000). It was 
also questioned why microtubuli were chosen as instrumental in the induction of quantum 
consciousness, since microtubuli are not special to neurons but rather are cell support structures 
that are abundantly found in almost all tissues in the body. Yet, a convincing rebuttal to 
Tegmark have been published in answer to these questions by Hagan at al. (2002). It is of 
interest to note also that recent research indicates that an aspect of biological quantum non- 
locality has been observed in the coherence of induced magnetic dipoles involved in muscle 
contraction, that is in single acting filaments (see Hatori and Matsuno, 2001, Matsuno, 1999 
and 2000), and that quantum coherence therefore may also play a role in other parts of the 
body. Hameroff claimes that classical theories of consciousness have failed to stand up to 
scrutiny. “Classical theories based on complexity, emergence, and so forth, have yet to make 
any testable predictions, and are not, as far as I can tell, falsifiable,” he said. Yet, Vannini and 
Di Corpo (2008), prefer the models of King and Fantappié, being models that attribute 
consciousness to principles of order which have been already discovered and used for physical 
applications (laser, superconductors, etc.), making it possible to imagine experimental tests 
which could falsify them. 


It is of interest, in this respect, that Hiley and Pylkkänen (2005) have indicated that active 
information from a non-local “mind field” can, in principle, influence passage of mind/matter 
barriers through quantum tunneling as earlier proposed by Walker. In cellular processes such as 
exocytosis, in a dynamic attractor state, energy can be redistributed between the non-local 
quantum potential energy field and the classical energy of the cell without violating the 
principle of conservation of energy. 


In conclusion: current models with regard to potential quantum aspects in brain function and 
manifestation of intelligence obtained a promising position in the ongoing study of human-, as 
well as universal (cosmic) consciousness. An important question is, if elsewhere in the 
universe the required conditions suitable for the creation of life are manifest. In that case we 
should rather think in terms of a participatory universe in which various modalities of 
intelligence actively participate in the fabric of cosmic reality (see Kauffman, 2008, Wheeler, 
1987, and Fig. 14). 


6. The physical basis for an universal information field. 


Various attempts have been made earlier to define a physical basis for a universal 
consciousness and/or a general information field (see for an introduction of the term, Eijkman 
1998). Apart from the seminal work of Jung and Pauli (1955) on collective consciousness and 
synchronicity, and that of Bergson (1991) on matter and memory, Bohm (1980), Susskind 
(1994) as well as ‘t Hooft (2001) and Bekenstein (2003), described the world as an information 
storing hologram. Hagelin (1987), and Sarfatti (2011) described a unified information field and 
a “psychosphere”’, respectively, based on quantum physics, integrating various aspects of the 
work of the earlier mentioned Bohm, Heisenberg, Pribram, Eccles, Stapp, Frohlich and 
Umezawa. In the studies of Wolf (2008) tachyons (particles traveling backwards in time) were 
considered as instrumental in the creation of universal consciousness and discussed in a 
religious context, while Sarfatti (2011) proposed retrocausal (back from the future) holographic 
image computing. Di Biase (2009a and 2009b) proposed a quantum holographic model of 
brain-consciousness-universe interactions, based on the holonomic neural networks of Karl 
Pribram, the holographic quantum theory developed by David Bohm, and based on the non- 
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locality property of the quantum field described by Umezawa, a subject that also was 
thoroughly discussed by Mitchell and Staretz (2011). 


In the “Noetic Field Theory” of Amoroso et al. (1997, 1999), vacuum (zero-point) quantum 
fluctuations and gravitation were introduced as potential mechanisms explaining non-local 
information exchange. So called noetic effects couple operators of a noetic field to specific loci 
of pumped Frohlich-like coherent states. This was seen as a phase regulator into the patterns of 
Pribram's holonomic formations. The pumping mechanism for this process is inherent in the 
self organization of the system. The radiation pressure of the Bose states, Fermi-quasi-particle 
transitions, vacuum zero point fluctuations, and string dynamics are considered to be 
instrumental in driving this dynamic transpersonal 'memory of being’. This was supposed to be 
a dynamic Hilbert space storing archetypal forms of the personality or psyche. Recently 
Sheldrake (2012) provided an interesting discussion on the assumptions of mainstream 
scientific dogma and speculated on the physical basis for his earlier developed hypothesis of 
morphic resonance that could also be related to an universal information field. 


In the abovementioned studies, the human brain is generally seen to function as an interface 
between individual and such a universal consciousness. It is worthwhile therefore to take a 
further look at a number of potential modalities for such an “information” domain in the 
following. 


a) The Zero-point energy field and storage of information 


Space has been a hotly debated concept in the history of science. Since quantum physics 
predicts that empty space is inherently unstable, both Newton's absolute space and Einstein's 
spacetime have been replaced by the vision of a space that is full of spontaneous activity and 
that seems to have a life of its own and was called the “zero-point energy field”. The results of 
the earlier Michelson/Morley experiment seemed to clearly invalidate the concept of an aether, 
a term originating from early Greek philosophy. However, this left a serious problem as to the 
nature of interstellar space, since in a totally empty space there is no apparent medium for 
waves to propagating in. 


Zero-point energy is fundamentally related to the Heisenberg uncertainty principle. Roughly 
speaking, the uncertainty principle states that complementary variables (such as a particle 
position and momentum) cannot simultaneously be measured with infinite precision. In 
particular, there cannot be a state in which the quantum system exists motionless, for then its 
position and momentum would both be completely determined with real precision. Therefore, 
the lowest-energy state (the ground state) of the system must have a distribution in position and 
momentum that satisfies the uncertainty principle, which implies its energy must be greater 
than the minimum of the potential well (Fig. 16). 


Zero Point Energy 


Whal? 


+ Random Electromagnetic waves remain afier all energy is removed 


+ Enormous energy density: 107 to 105% Joules/m 
+ Theorized to indirectly cause gravity and inertia 


Why? 


+ As an energy source? 
* As areactive medium? 


Fig. 16: Properties of the Zero point energy field and its demonstration in the Casimir effect. 
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The force carrier of the electromagnetic field is the photon. At a microscopic level, therefore, 
the interaction between the constituent particles of matter and the quantum vacuum involves 
photons being exchanged between the virtual particles of the vacuum and the quarks and 
electrons in matter. Basically, any charge in elementary matter, may distort, or "polarize", the 
quantum vacuum in the immediate vicinity, through attracting virtual particles with opposite 
electrical charges and repel virtual particles with similar electrical charges. 


In quantum field theory, the fabric of space is visualized as consisting of fields, that at every 
point in space and time exhibit a quantum harmonic oscillator, interacting with neighboring 
oscillators. Further, and also critically importantly, the wave solutions are in pairs. This means 
that whenever the phase arrangements of intersecting plane waves produce an electron, they 
will also necessarily produce the opposite phase positron next to it (they will also have 
opposite spin states). This explains matter-antimatter pair production, which is occurring 
everywhere in space all the time, because space vibrates in two distinct patterns (particles and 
quantum fields) that are constantly switching (see also Fig.19). Splendid work on teleportation, 
both in theory and experiment as reported in Nature by Sudbury (1997) and Bouwmeester et al. 
(1997) and in line with the work by Marcer and Schempp (1997), makes it clear that non-local 
quantum information represented by entanglement of particles in this field could be recovered 
locally as useable information. 


b) (Quantum) gravity and dark energy 


A major discovery in astrophysics in the late 1990s was the finding (from supernovae redshift- 
luminosity observations), that the expansion of the universe is accelerating. This led to the 
concept of dark energy”, which is in effect a resurrection of Einstein's cosmological constant. 
The universe now appears to consist of about 70 percent dark energy, 25 percent dark matter 
and five percent ordinary matter (see Fig. 17). Zero-point energy, in principle, has the required 
property of driving an accelerated expansion, thus having the requisite properties of dark 
energy, but to a much larger degree than in fact required, i.e. 120 orders of magnitude! It has 
been put forward, as mentioned above, that information in the Universe is stored in a 
holographic constellation (see Fig. 14 and 7). Interestingly, holographic technology represents 
an extension of the earlier mentioned double-slit experiment, although it uses coherent laser 
beams to create an interference pattern, that provides the holographic image. Gerard ‘t Hooft, 
at the Utrecht University in the Netherlands, proposed the holographic principle, that claims 
that anything that happens in a volume of spacetime can be described by data on the boundary 
of that volume. How is zero-point energy and the supposed holographic fine-structure of the 
universe related to the phenomenon of gravity and gravity fields? 


It has been suggested that a gravity field can function as a temporal information medium 
between two spin-correlated elementary particles. According to this theory, no information 
signal travels between particle A and particle B: the gravity field simply seems to “know” 
about their spinning. According to Rovelli, the gravitational field has a quantum structure; it is 
composed of “gravitational quanta” with the Planck scale. 


Recently, Erik Verlinde (2010), from Amsterdam, The Netherlands, proposed a revolutionary 
new perspective to gravity, that is presently extensively discussed. He stated: “the universality 
of gravity suggests that its emergence should be understood from general principles that are 
independent of the specific details of the underlying microscopic theory”. According to his 
theory the force of gravity in the empty space between two particles is produced by a 
difference in information content: displacement of mass generates a change in information that 
requires energy which is then compensated for by a force of attraction. Thus gravity, according 
to this view, is identified with an “entropic” force caused by changes in the information 
associated with the positions of material bodies. 


Verlinde derived equations clearly showing that gravity has all the characteristics of an 
entropic effect, and presented clear arguments that gravitational attraction between massive 
bodies can be considered as resulting from nothing more than a growth in number of bits 
required to describe the particular system of massive bodies: implying a displacement of 
information. He thereby rejects the popular hypothesis of gravitation being caused by supposed 
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graviton particles. In line with the earlier mentioned theory of ‘t Hooft, his description of the 
physical system is holographic in nature, with bits describing reality residing at holographic 
screens. In fact Verlinde’s concept starts from this holographic principle. Imagine a spherical 
screen with radius R surrounding a physical system of mass M. According to the holographic 
principle, all the physics that takes place within the screen can be described by bits of 
information that can be thought to be located on the screen. The holographic screen is not a 
physical screen, but rather a thought construct created to represent the information contained in 
a physical system. A particle with mass m is positioned near an object surrounded by a 
spherical holographic screen. The energy is evenly distributed over the occupied bits, and is 
equivalent to the mass M that would emerge in the part of space surrounded by the screen. He 
argues that the central notion needed to derive gravity is information. More precisely, it is the 
amount of information associated with matter and its location, measured in terms of entropy. 
Changes in this entropy when matter is displaced leads in this manner to the reaction force that 
we call gravity. In recent publications (see Lee et al., 2010a, 2010b and 2012 and 
Munkhammer, 2010), it is suggested that the particular entropic effect put forward by Verlinde, 
has a quantum mechanical origin, is based on quantum information and represents an 
entanglement force. 


Verlinde’s idea also has major implications for a further characterization of the dark energy, 
mentioned above. Our universe expands, and this expansion is even accelerating. Current 
consensus is to attribute this phenomenon to the influence of dark energy (Poccia, 2010). 
Although dark energy represents a large part of total energy within the Universe (Fig. 17), it’s 
density is very tiny and therefore only notable at cosmic length scales. When expressed in 
natural units, the cosmic dark energy density has a value of 10°” Planck units. This tiny value 
presented a big mystery, as mentioned above. Straightforward estimates for the dark energy 
density, based on quantum field theoretical considerations, result in values (again in natural 
units) close to unity. So, indeed the measured dark energy density is smaller than this by a 
gigantic factor of about 123 orders of magnitude. This discrepancy has been termed "the 
biggest embarrassment in the history of theoretical physics". 


Verlinde therefore put up the question “can dark energy, just like gravity, be understood as an 
entropic effect?” It appears that determining the entropic force exerted on the entire observable 
universe, indeed yields an effect with the right order of magnitude to explain the cosmic dark 
energy (or cosmic acceleration). It thus seems that a dark energy effect correctly emerges from 
Verlinde's holographic description. 


It may be speculated that dark energy and dark matter may be related to the ongoing storage of 
universal information, implying that the ever growing information drives the expansion of the 
visible universe. Such storage could be imagined in the form of a presently unknown modality 
of energy. Since the earlier mentioned quantum zero-point energy field encompasses the 
potential for information storage, and is made up of virtual but paired particles/antiparticles 
(with net zero mass), it would therefore be an alternative candidate for explaining dark energy. 
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Fig. 17: Only a very small portion of our Universe is composed of the matter we know: as 
much as 96% is, so called, dark energy/matter. 


The observation that pieces of matter can mutually exert gravity forces as a compensation for 
the displacement of mass and information, may also have implications for the manifestation of 
consciousness at a much smaller scale: namely in the human brain. The neuronal flow of 
information with an extremely high density as it occurs in our nervous system (note the 
transport of neurotransmitters, the trans-membrane ion fluxes, resonating proteins, movements 
of the cytoskeleton among other entities), may locally induce changes in quantum gravity, 
including quantum entanglement. In the quantum/brain model of Penrose and Hameroff 
(2011), quantum gravity is instrumental in the orchestrated reduction of clusters of coherent 
tubular proteins (see Fig. 15), resulting in the collapse of their coherent state to conscious 
experiences. Locally perturbed quantum gravity may also enable a “pulling” towards potential 
future events, in the sense of attractor states, in a non-linear (chaotic) system, as it has been 
postulated for the brain (Skarda and Freeman, 1987, Hiley and Pylkkänen, 2005). 


It should be further tested whether information processing in the brain is also related to the 
projection of information on virtual screens, according to the holographic principle. As 
hypothesized by ‘t Hooft en Verlinde, such screens surround matter/energy particles to store 
their specific information content. Holographic projections of events in the individual brain, in 
principle, may therefore extend the mind outside the body and in a bidirectional mode can 
provide a continuous communication with a universal holographic information field as initially 
proposed by David Bohm. As mentioned above, more recently, a holonomic perception of the 
universe has been put forward by ‘t Hooft (2001), and Bekenstein (2003), as a central model in 
modern physics, as well as by Di Biase (2009) and Mitchell and Staretz (2011), in relation to 
the nature of consciousness. 


Holography was also suggested as a mechanism for storage of data in the brain, as put forward 
by Pribram (1991). Pribram hypothesized that the neurons, axons, and dendrites of the brain 
create wave-like patterns that cause a holographic interference pattern. According to Pribram, 
such a holographic theory may explain some of the mysteries of the brain, including the 
enormous capacity of the brain for the storage and retrieval of information. By the 1970's, 
several other researchers have expanded Pribram's theory. They proposed that our ability to 
detect familiar objects is similar to recognition holography. A related technique, known as 
interference holography, could explain our ability to perceive differences in a object that has 
changed. They also studied individuals with photographic memories and proposed the idea that 
memory is related to an individual's ability to create holographic images in the brain. People 
with outstanding memories are better able to access larger portions of their brains. 
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One special characteristic of a hologram is the ability to create a virtual image. This virtual 
image is in fact a three-dimensional extension in space that only appears to exist, but contains 
no substance. We generally believe that we are able to clearly distinguish between “external 
and internal” events in relation to our body, however, more recent research on holographic 
systems has shown that this division is not as clear as we perceive. Holograms are not 
necessarily created by light, but can be formed in the presence of any wave action. To view the 
brain as a hologram, we should be aware of the mechanisms that create an interference pattern. 
The holographic process involves both a reflection and reference beam. In the brain, past 
experience might function as the reference beam, while new incoming information and 
anticipation of the future produces the reflection beam, that in concert may create such an 
interference pattern. Almost immediately, the new information then becomes part of the 
"reference beam" and thus memory storage and learning have taken place. 


This type of processing is usually described by Gabor quanta of information, representing 
wavelets that are used in quantum holography. These wavelets are actually the basis of MRI, 
PET scans and other types of imaging technologies. Gabor wavelets are in fact Fourier 
transforms that convert complex spatial (and temporal) patterns into component waves. 
Holograms can correlate and store a huge amount of information, and have the advantage that 
the inverse transform returns the results of correlation into the spatial and temporal patterns 
that form the elements of the dynamic universe. 


A hologram analogy is valid, not only for all of our senses but also for what is called 
extrasensory perceptions. The brain (and every cell of the body) may partly function as a 
quantum device. And every quantum entity has both a local (particle) and a nonlocal (wave) 
aspect. Very large amounts of local and non-local information can be processed in this 
holographic manner including, theoretically, the entire space/time history of the self-learning 
organism. In other words, the totality of human subjective experiences as well as those of other 
intelligent species in the cosmos, can be pictured as a multimedia hologram in resonance with 
the zero-point field and, in this manner, even the entire universe can be envisioned as a self- 
learning and organizing holistic system (Mitchell and Staretz, 2011, see also section 9). 


c) Time reversed flow of anti-matter 


A universal information field also has been connected to the phenomenon of a time reversed 
flow of antimatter, that started through symmetry breaking and quantum fluctuation in the 
quantum vacuum at the Big Bang, following the process of creation of matter/antimatter as 
related to particle symmetry (see Di Corpo and Vannini, 2011). 


Fig. 18, below, schematically shows this cosmological interpretation on the basis of the energy/ 
momentum /mass equation (see also section 7). In summary it contains the following elements: 


— On the left, the “Big Bang” as the start of our universe, from which moment matter, 
energy, the laws of mechanics and the visible universe, as governed by the law of entropy, 
were initiated. 

— On the right, the “Big Crunch” of the universe, from which antimatter, anti-energy and a 
supposed transcendental universe, governed by the syntropic laws of life, will be initiated. 

— The expansion rate of the visible universe would, at least according to this cosmic model, 
gradually decrease, under the effect of the gravitational force. When it reaches a zero point, the 
visible universe begins to implode and time is reversed. 

— Similarly, the anti-universe, or transcendental universe, starts from the right with the Big 
Crunch, moves backward in time and, when it comes to the point of time reversal, starts to 
move forward in time. 


The energy/momentum/mass equation states that, following the Big Bang, there was exactly 
the same amount of matter and antimatter. A major question that physicists ask is: why do we 
live in a universe mostly made of matter and what has happened actually to antimatter? 


If we accept the negative, backwards in time, solution of the energy/momentum/mass equation 
as valid, antimatter is described as moving backwards in time. As mentioned above, at the 
moment of the Big Bang, the same amount of matter and antimatter was created. In the concept 
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of Di Corpo and Vannini, antimatter immediately started to move backwards in time, while 
matter and energy started to move forward, avoiding any interaction and annihilation. 
Consequently, according to this equation, the universe consists of the same amount of matter 
and antimatter, but these two aspect of reality move in opposite directions that come into 
contact only indirectly through a supposed central point of time reversal (see Fig. 18). 
According to this interpretation all that is divergent is governed by the laws of entropy, 
whereas all that is convergent is governed by the law of syntropy. 


Graphical representation of the cosmological interpretation 
of the energy/momentum/mass equation 
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Fig. 18. Graphical representation of the cosmological interpretation of the 
energy/momentum/mass equation (after Di Corpo and Vannini, 2011). 


The energy that comes from the future (syntropy) is differentiated, and is assumed to be 
structured in the form of complex attractors, that are hierarchically organized and articulated, 
with their starting point in the Big Crunch. Life may, in this manner, be a physical 
manifestation of these attractors and would represent the organization of a supposed 
transcendental universe. Since a final Big Crunch is implicit in this theory, a cyclic model of 
birth and death of our universe is implied (see also section 7 and 9). 


Consequently, in this model, that includes a transcendental domain, different parts of the brain 
can, non-locally, decode messages from other distant parts of the universe, without having to 
wait for classical electrical and chemical signal keys for sensory input and motor output, that 
move slower than light. The particular (coherent order) parameter landscape is phase- and 
amplitude-locked into the distributed pattern of the electrical and chemical signals in a set of 
creative feedback-control loops. According to this theory, the imprinting action of the electrical 
and chemical signal patterns on the postulated, intrinsically mental, landscape can thereby 
induce our inner conscious qualia and explains the “binding phenomenon” that enables the 
conscious mind to induce an undivided wholeness (Di Corpo and Vannini, 2011). 


7. The many faces and concepts of Time 


Time is very likely not what we experience as such. The Wheeler-DeWitt equation suggests a 
model in which all of time is laid-out (just as the space dimension is laid-out), and all times are 
equally real: there is no special "now", no distinction between past and future. In fact, "past" 
and "present" do not exist - the movement of time is considered to be just an illusion of human 
perception. Most physicists would favor this model as the most accurate representation of time. 
As mentioned before, it is also indicated as “block universe”, because all of space/time can be 
viewed as being laid-out as an unchanging four-dimensional block. Yet, we all feel a "flow" of 
time, in which an unknown and unfixed future becomes our present moment before, in its turn, 
it is being relegated to the past. How can we reconcile the latter feeling with the concept of a 
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block universe, in which all of time is laid-out, and there is no moving "now"? It follows that 
the feeling we have of the passing of time is nothing more than an illusion of human perception 
due to the asymmetry of the time axis: we can remember the past, but we cannot remember the 
future..., as was previously put forward by Albert Einstein. 


It is of interest to mention here that, since a so called “Two-Time Physics” (2T-physics) was 
formulated in 1998, evidence has been mounting that the ordinary formulation of physics, in a 
space-time with three space and one time dimensions (1T-physics), is insufficient to describe 
our world. Recently, a field theoretic description of 2T-physics has been established. 
Amazingly, the best understood fundamental theory in Physics, the Standard Model of 
Particles and Forces (SM) in 3+1 dimensions, is reproduced as one of the “shadows” of a 
parent field theory in 4+2 dimensions. But even more amazing is that this emergent SM has 
better features than the ordinary SM in 1T-physics (Bars et al. 1998, 2007). This idea may be in 
line with the earlier mentioned Mind/Matter hypothesis of Primas (2003), that is based on a 
dual time frame of tensed (mental) time and tenseless (physical) time, residing in separate 
domains that exhibit quantum entanglement but do not directly interact. The latter implies that 
mind cannot be reduced to matter and vice versa. 


Bidirectional time was also highlighted in the theory of Di Corpo and Vannini as treated above. 
On the basis of the original work of Fantappie, as early as 1931, Di Corpo (2011) and Vannini 
(2008 and 2009) proposed the following: 


”In 1925 Oskar Klein and Walter Gordon formulated a probability equation which turned out 
to be very instrumental in quantum mechanics. In 1926, Schrödinger simplified Klein- 
Gordon’s equation in his famous wave equation (y) in which only the positive solution of 
Klein-Gordon’s equation was considered, which treats time in an essentially classical and 
unidirectional way, with a well defined before and after the collapse of the wave function. In 
1927 Klein and Gordon reformulated their equation (2) again as a combination of 
Schrédinger’s wave equation (quantum mechanics) and the energy/momentum/mass equation 
of special relativity (1).” (see Vannini, 2008, 2009 and Fig. 18). 


E^2 = m2 c4+ p^2 c^2 ad 
Energy/momentum/mass equation. 


Where E is the energy of the object, m the mass, p the momentum and c the constant of the 
speed of light (p=>0). 


Ey = Jp? +m’yp (2 


Klein-Gordon’s wave equation 
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Fig. 19: The fluctuating pair of particle/antiparticle (aether unit), in the zero-point energy 
field, that intrinsically exhibit forward and reverse time modalities (left), while the figure at the 
right depict that photons can be exchanged between elementary particles and play a crucial 
role in the communication at the atomic and sub-atomic level. Individual photons may carry 
different energies, according to their particular wavelength and frequency. 


The Klein-Gordon wave equation depends on a square root and, in principle, yields two 
solutions (equation 2 and Fig. 18): the positive solution describes waves which diverge from 
the past to the future (retarded waves); the negative solution describes waves which diverge 
from the future to the past (advanced waves). Yet, the negative solution seemed to introduce 
final causes and teleological tendencies in science. Therefore, traditional scientists considered 
it to be unacceptable. However these ideas were challenged through the discovery of the 
particle/anti-particle symmetry. The antiparticle of the electron, was experimentally observed 
in 1932 by Carl Anderson in cosmic rays and was named positron. Thereby Anderson became 
the first scientist to prove the existence of the negative energy solution and this concept, 
subsequently, was no longer a mathematical absurdity. The Dirac equation also predicted a 
universe made of matter which moves forwards in time and antimatter which moves backwards 
in time (see Fig. 19). 


In computational science this is called “forwards and backwards chaining” in which one can 
determine both backwards (following inheritance) and forwards as to what an object 
represents. The concept of time symmetry versus our common linear perception of time invited 
further considerations on the very nature of consciousness. The duality of time, that started 
with Dirac’s famous equation of the electron, has been used more recently by King to describe 
his concept on brain structures (King, 1989, 2003). King stated that these structures face 
continuous bifurcations which derive from the encounter of information which comes from the 
past (diverging waves, causes) and information which comes from the future (converging 
waves, attractors). 

A number of earlier considerations underline the concept of a bi-directional character of time: 


— According to Wheeler (1990), and Feynman’s electrodynamics, emitters coincide with 
retarded fields, which propagate into the future, while absorbers coincide with advanced fields, 
which propagate backward in time. This time-symmetric model leads to predictions identical 
with those of conventional electrodynamics. For this reason, according to these theories, it is 
impossible to distinguish between time symmetric results and conventional results. 


= In his Transactional Interpretations of Quantum Mechanics (see Fig. 20), Cramer stated 
that: 


"Nature, in a very subtle way, may be engaging in backwards-in-time handshaking” (see also 
above). “The transaction between retarded waves, coming from the past, and advanced waves, 
coming from the future, gives birth to a quantum entity with dual properties of the 
wave/particle. Thus the wave property is a consequence of the interference between retarded 
and advanced waves, and the particle property is a consequence of the point in space where 
the transaction takes place. The transactional interpretation requires that waves can really 
travel backwards in time. This assertion seems counterintuitive, as we are accustomed to the 
fact that causes precede effects. It is important to underline however that, unlike other 
interpretations of QM, the transactional interpretation takes into account special relativity 
theory which describes time as a dimension of space, as mentioned earlier. Of note, the 
completed transaction erases all advanced effects, so that no direct advanced wave signaling is 
possible: The future can affect the past only very indirectly, by offering possibilities for 
transactions." (Cramer, 1988, 2005) 
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The Quantum 
Transactional Model 


The handshake of waves 


Step 1: The emitter sends 
out an “offer wave” Y. 


Step 2: The absorber 


responds with a 
“confirmation wave” Y+. 


Step 3: The process 
repeats until en and 
momentum is transferred 
and the transaction is 
completed (wave function 


collapse). “The Transactional Interpretation of Quantum 
Mechanics", Reviews of Modern Physics 58, 647 (1986) 


Fig. 20: The Transactional interpretation of Quantum mechanics by John Cramer 


—  Aharonov’s team and various collaborating groups (see Aharonov, 2010, Merali, 2010), 
studied whether the future events can influence the past, by sophisticated quantum physics 
technology. Aharonov concluded that a particle’s past does not contain enough information to 
fully predict its fate, but he wondered, if the information is not in its past, where could it be? 
After all, something must regulate the particle’s behavior. In 1964, Aharonov, then in New 
York, proposed a new framework called time-symmetric quantum mechanics. Recent series of 
quantum experiments in about 15 other laboratories around the world seem to actually confirm 
the notion that the future can influence results that happened before those measurements were 
even made. Generally the protocol included three steps: a “pre-selection” measurement carried 
out on a group of particles; an intermediate measurement; and a final, “post-selection” step, in 
which researchers picked out a subset of those particles on which to perform a third, related 
measurement. To find evidence of backward causality, information flowing from the future to 
the past, the effects of, so called, weak measurements were studied. Weak measurements 
involve the same equipment and techniques as traditional ones but do not disturb the quantum 
properties in play. Usual (strong) measurements would immediately collapse the wave 
functions in superposition to a definite state. The results in the various cooperating groups were 
amazing: repeated post-selection measurement of the weak type changed the pre-selection 
state, clearly revealing an aspect of non-locality. 


Thus, according to Aharonov and associated research teams, it appears that the universe might 
have a destiny that interacts with the past, in order to bring the present into view. On a cosmic 
scale, this idea could also help explain how complex life arose in the universe against very high 
odds, supporting the idea that the required knowledge was inherited from a common 
information pool. It follows also that the idea that quantum uncertainty only is relevant for 
micro-events, but would not be important with regard to macro events, may be incorrect (see 
also section 8). The implication would be that the particles that existed at the time of the early 
universe, were situated so precisely that, fourteen billion years later, human beings would exist 
and scientists would be looking for the origin of life and even for a “theory of everything”. 
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Interference of probability waves from the past (context) 
and future (concept), create the present 


Present 


Fig. 21: Perception of the present in the brain, occurs through the interference of wave 
information from the past and that from the future. 


The basic question raised here is, what is the relationship between the initial cosmic data, and 
the higher level order that existed later in cosmic evolution? The first possibility is that the 
order we see at present is only apparent: at closer inspection there is no general order in what 
we see around us today. The second option is that there was in fact a high level of order 
imbedded in the data at the time of the early universe, leading to the apparent order in nature 
we see at the present time. In that case it would imply that order was somehow imbedded in the 
initial fluctuations. The latter should not be seen as a sort of included complete “blueprint” for 
the construction of the universe, but rather like a “recipe”, containing a set of general, but 
internally consistent, rules. 


Finally, one can argue also that free will plays an autonomous causal role that is not 
determined by physics; if so, that would be an important part of the causality in operation. This 
is for many a clearly controversial point, and some even deny that free will or choice truly 
exists. However, we should realize that performing science itself would not make any sense if 
our minds could not rationally choose between alternative theories on the basis of the available 
data. This is the more so, considering that if we advocate a bottom-up mechanistic view, in the 
sense that the mind simply follows the “commands” of its constituent electrons and protons, we 
position ourselves as mindless machines. A reasoning mind, able to make rational choices, is 
clearly a prerequisite for the academic subject to design studies, perform experiments and to 
interpret and report the particular data. The proposal that rationality is illusory, being just the 
inevitable outcome of micro-physics, therefore cannot account for the existence of science as a 
rational enterprise. 


A free choice is also evident if one realizes that each present decision is based on information 
(memory) of the past and anticipation of the future (Fig. 21). In this framework, one could also 
recognize the possibility that free will too is an active causal factor, not directly determined by 
the underlying classical physics. It is possible that quantum processes play a key role here in 
the superposition of past and future wave information, as suggested, for example, by Stapp 
(2009) and King (2003). The conclusion is that higher levels of causation are very likely 
causally effective and underlie our complex existence, even though this is not contained within 
the present physics picture of reality. 


Whitehead (1961) stated that the ultimate (i.e. fundamental) metaphysical principle is creativity 
or becoming. Creativity is the eternal aspect of the universe through which there is an endless 
becoming of actual entities, i.e. drops (quanta) of experience, that are interdependent. He 
argued that any particular occasion does not passively copy the past: in the act of self-creation 
it refreshes the design of the past, thereby inventing its novel present, while preparing for its 
possible futures. Whitehead calls these takeovers ‘prehensions’. The rather complex verb ‘to 
prehend’ means to engulf, perceive and transform. There is an ultimate reality which (1) 
arranges an orderly character on creativity so that the becoming of actual entities is not purely 
chaotic and (2) functions in the selection of repeatable patterns. These induce “eternal objects”, 
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pure potentials of the universe that are enacted in the world. Consequently, our universe 
exhibits some general systematic metaphysical character (Whitehead, 1961). Creative 
experience has a tendency towards greater complexity, novelty, and value through a desire to 
be in harmony with the ultimate in the nature of actual events. Life might be seen as “wedding 
fact to value” and the universe develops towards an ever increasing beauty (Whitehead, 1961). 


8. Processing of information during the origin and evolution of life 


Current (mainstream) biology and medical sciences seem rather conservative in spite of the 
spectacular advances in genetics, molecular biology, the impact of (bio)-technology and the 
modern aim for “evidence based medicine”. Apart from system biology, there is surprisingly 
poor interrelation with areas of modern physics such as quantum physics and chaos theory. It is 
as if biologists are taken blindfolded to concepts such as random evolution, and automated 
organisms that are destined to replicate selfish genes and memes. In addition one finds cripple 
attempts to explain away free will and consciousness, finally ending up by picturing nature and 
cosmos as the accidental products of “a blind watchmaker” (Martin, 2005). It would certainly 
be an attractive thought-experiment to picture how Darwin would rewrite his evolution theory 
now if he had known about epi-genetics, horizontal gene transfer, the impact of symbiosis and 
cooperation on cell function and that of empathy on survival. Other novel aspects are the 
presence of quantum mechanical mechanisms in warm and wet macro-systems, and the 
potential role of information in relation to first life and subsequent evolutionary steps. This is 
not said to imply that Darwin’s basic concept (mutation/selection) was not one of the most 
ingenious and valuable inventions in modern science: we know now that his famous efforts are 
unfinished and also that his legacy is sometimes misused by materialists who claim that we can 
do without natural intelligence (not to be confused with intelligent design), as the prime factor 
in biological evolution (see for the latter Powell, 2012, Davison, 2012). 


Needless to say, we should certainly welcome “evidence based medicine” as opposed to 
unscientific medicine, but should also realize that evidence based is not necessarily derived 
from classical physics or by definition based on materialistic/reductionistic approaches. In 
other words: evidence based should obtain a broader and more holistic context in light of the 
advances in modern physics and studies in consciousness, implying that their elements of non- 
locality and entanglement have to be taken into account seriously. In this framework, for 
instance, endogenous modalities of healing that are repeatedly and objectively observed 
(impact of meditation, placebo effects, remote healings, as well as that of mental states on 
immune function etc.) deserve intense scientific investigation. In general, the complementarity 
of mind and matter should be a leading principle instead of being explained away as a 
disturbing factor in biomedical and clinical research. Avoid the dangers of the double-blind 
state: if one hesitates to think whole-istic one could at least try to be bio-logic... 


The central role of information processing in biological evolution requires the presence of 
informational aspects of matter (see Strawson, 2010, Edwards, 1967 and Skrbina, 2005) and 
the buildup of an integral and collective memory of universal nature as being expressed in the 
dynamic processing of the building blocks of life organisms. Let us look at one example: after 
the Big Bang earth metals such as iron, were formed and went through the evolution in a 
succession of very different contexts: for example, they were first present in minerals, then 
micro-organisms, then plants, and finally in mammals and humans (such as parts of certain 
enzymes and red blood cells). The particular atoms, with their elementary particles, thereby 
built a context-dependent information about the interactions that were associated with various 
conditions (as a kind of metaphor, called particle memory), implying storage of information 
with a non-local character (see Charon, 2004). 


The unfolding of this type of information must entail an overall cosmic process: one where a 
dynamic (collective) reservoir of vibrational patterns, as present at the micro-level, can 
exchange information, for instance, with life organisms (Fig. 22). Thus, in evolution, the 
universe was not only unfolding the initial information that was available, but also was 
building up new information through superpositions and guided selection of such vibrations. 
Since the human body, including our brain, also consists out of elementary particles/waves, our 
organism is an intrinsic part of a universal quantum field and intimately connected to the whole 
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universe and it universal knowledge field. Wave interference of novel information (mostly 
related to anticipation of the future) and stored information (related to past experiences) 
provides continuous exchange of individual information with the universal information 
domain, in which our extended brain represents an entangled, interfacing, unit in a holonomic 
manner. 


Smooth 
Endoplasmic 
Reticulum 


Reticulum 


Fig. 22: A schematic representation of the functional structure of the cell (left). The assembly 
of the first replicating cell in evolution may have been mediated by particle/wave interactions, 
“woven together” in a network of quantum information (see cartoon right). 


It follows that humans are not passive observers but are an active part of the integral quantum 
field on the basis of the abovementioned principle of “entanglement”. This provides an intense 
connection with universally stored information during the processes of perceiving, knowing 
and communicating. This may also explain the subjective perceptions of color and smell ( and 
other, so called, qualia), as well as the aspect of binding of brain functions that leads to highly 
coordinated action of billions of neurons. 


In this manner the conscious human mind can receive sensory and extrasensory information 
and be regarded as a biosensor of the universe. The creation and development of individual 
consciousness requires continuous interaction with the outer world and efficient 
communication channels. Language and the use of symbols can be seen as the last stage of 
cognitive evolution and in this framework provided an essential instrument. Human language 
requires a kind of internal representation (of the “detached” kind) that only humans have and 
was the basis for self-consciousness. 


Since humans and nature in general have evolved from the same origin and have the same 
physical constituents, the patterns of their evolution and the processes of their manifestation in 
diverse and complex levels would have to show some similarity in basic structure at the micro- 
scale. Some have claimed that the deepest structures of being are mathematically defined. 
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Fractal Geometry: The Mandelbrot Set 


The Mandelbrot Set possesses several of the characteristics which 
would be required of the compact representation: it would have to 
reveal endless levels of detail (representing deeper theories), while 
capable of being expressed in a compact form: 


f(z) =z°+ec 
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Fig. 23: The simple equations of the Mandelbrot set are used for mathematical visualization. 
The Mandelbrot set is the set of values of c in the complex plane for which the orbit, under 
iteration of the complex quadratic polynomial Zn4; = z„ + c remains bounded. That is, a 
complex number c is part of the Mandelbrot set if, when starting with zo = 0 and applying the 
iteration repeatedly, the absolute value of z, remains bounded however large n gets. Images of 
the Mandelbrot set display an elaborate boundary that reveals progressively ever-finer 
recursive detail at increasing magnifications (see for example the landscape, inset left under). 


The quantum physicist Wigner (1960) raised the fundamental question why mathematics is so 
“unreasonably” effective in the basic description of natural phenomena. One example is the 
discovery of both simple and complex mathematical structures such as fractals, that may lay at 
the basis of such a natural process. In the words of Benoit B. Mandelbrot, the originator of 
fractal geometry, “a major and surprising impact of fractal geometry and the chaos theory is 
that in the presence of a complex pattern there is a good chance that a very simple process is 
responsible for it.” This discovery is known as the principle of self-similarity, which has been 
claimed to explain the structures and evolvements of all natural entities (see, Fig. 23). Fractal 
figures are, in fact, a result of the interaction of attractors that are part of a geometrical figure. 
They show, for example, in a visual way, what happens when syntropy (increase in complexity 
through compressing information) and entropy (decrease in ordering, requiring more 
information) interact together. The prominent role of attractors is that chaotic processes in a 
biological system can grow towards an end-point on the basis of projection of a future event 
that might lead to a useful adaption: it implies the possibility of “feeling a future condition” 
that, for instance, provides a gradual evolutionary advantage or can even induce major 
quantum jumps that may have been instrumental in the creation of innovative solutions or even 
the creation of a new species that exhibits major qualitative changes compared with the 
particular predecessors. 


Fractal processes may thus play a significant role in biological processes in general and brain 
function in particular. Brain anatomy shows fractal patterns (see King, 2006) and the chaotic 
organization is used in a beneficial way to make selection in the multiple brain states possible. 
Within the chaotic setting, selections can aim at attractors that enable integration of potential 
future states. For any person it is essential to “feel the future”, thereby enacting a kind of 
backward causation to improve perception and future action of the individual. In this way one 
is, at the same time, protected from a deleterious overflow of information. The brain, in this 
manner, becomes equipped with reductive functions to secure that we can handle life 
threatening situations in a non- ambivalent manner. 


Another blind spot in evolutionary theory is the possible influence of non-local quantum 
information transfer in the bio-construction of the first primitive cells, in which information 
processing and replicating abilities are at stake rather than complexity per se. According to 
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Davies (2003) and the same author in Abbott (2008), quantum mechanics provides a way to 
drastically shorten the trajectory of matter to life, by exploiting the parallel processing 
properties of superpositions and wave interference. It is quite likely that bio-systems selected 
potential life components from a great number of nonliving states through wave superpositions. 


Backward causation in Life processes 


B1. 


Semiotic relation 


Fig. 24: Backward (downward) causation in (neuro)-biological processes on the basis of (see 
Al.b) a space of possibilities, at an intermediate level, in a circular mode (upper left inset). 
Feed-back control is shown as a comparator that determines the difference between a system 
state and goal and provides an error signal activating the controller to correct the particular 
error, a mechanism that operates for example in the DNA/RNA protein synthesis machinery 
(lower part). B1: Input information as a source of variety initiates an information process that 
is finalized when information selection is accomplished, that is then taken as informative for 
the input semiotic relation, subsequently a new information round is started (above right, 
modified from Auletta et al.). 


The transition from non-life to life can, in this manner, be considered as a quantum-mediated 
process in which the environment served as a sort of measuring device that enabled the 
material expression of the particular wave patterns. These dynamic conditions also enable top- 
down causation (Fig. 24), by information control, that is likely to play a central role in 
evolution and comprises aspects that are basic for any information acquisition process, namely 
mutual information and information selection (see also Patel, 2001, and Mc Fadden, 2001). 


But what is information control really? This is not related to Shannon’s (1959) theory of 
communication (in the context of controlled transmission), that is a general theory of 
information. This theory is centered on signal/noise discrimination, the message is already 
selected and well defined from the start: the selection among several alternative states already 
occurred at the level of input or sender. The crucial item here is only to reliably transmit the 
sequence of bits that has been selected, in the presence of potential disturbances. In contrast, a 
real information theory, for instance that of Wiener’s (1948), starts with an input as a source of 
variety and has the selection only at the end of the information-processing. Thus, a message 
here is rather the message selected by the receiver. It goes without saying that any information 
reception will be subject to the initial variety, in addition to the influences of disturbance, 
dispersion, and use of any of this information, at the most elementary level, already constitutes 
information selection (see also section 2). 


This is of major relevance for biological systems, since they are confronted with an 
environment that includes sources of uncertainty, and for this reason such systems do not have 
control from the start of the information that has been sent. Even inside a single cell there is 
such a problem, due to the modularization of the different subsystems. Consequently, in this 
case, the control must somehow be exerted while having only a limited pool of resources 
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In other words: if a sort of recipe for life was present non-locally in the context of bidirectional 
time and potential backward causation, how did this information influence evolutionary 
processes such as self-assembly and auto-catalysis? (see Paul Davies in: Abbott et al., 2008). 
According to the traditional information theory, the main item is reliability, understood as the 
matching between input and output. However, in biological phenomena one has a condition in 
which the receiver does not have full control over the input and therefore is forced to “guess” 
the nature of the input by taking the received partial information rather as a sign of it. As 
mentioned above, at any biological level, the receiver is in general flooded with incoming data, 
and has to separate background data (important but constant) and noise (irrelevant data) from 
relevant information, data that are needed for some purpose and may be expressed in 
algorithmic terms (see Fig. 25). 


Therefore, information control consists in information selection, often involving a sort of guess 
from a certain point of view, and this represents the goal of the system. For instance, a 
bacterium searching for an energy source may use a specific temperature gradient (the received 
information) as a sign of this source. In this framework it is necessary to state how goals and 
feedback control are linked (see Murphy, 2011). 


Information control via feedback is not the only way to have control via information, yet it 
plays a fundamental role in living systems, being involved in any homeostatic process. In 
conclusion, in any information exchange we have selection at the end, not at the start. That is, 
if the output selection is saying something about the input, the receiver starts a new information 
process aiming at the source, thereby inverting somehow the ordinary flow of information from 
the source to the receiver, and in other words enters the process of backward causation. 
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Fig. 25: Biological information may have a mathematical foundation. 


Were quantum mechanical mechanisms acting upon primordial information instrumental in the 
origin of first life and the construction of the first homeostatic and replicating cells? In this 
framework one should realize the extremely complex structure of the cellular machinery, not 
only its versatile plasma (outer) membrane, that is equipped with transport, channel and signal- 
transducing proteins, but also within the cell the various organelles, for instance involved in the 
production of energy and storage of genes. The genome is read out to produce several 100.000 
functional proteins in the cytoplasm, involved in a network of metabolic and repair processes 
as well as in intracellular movements (see for quantum mechanical mechanisms in genetics 
Patel, 2001, Mc Fadden, 2001, Schempp, 2003, and Fig. 22). If one realizes further that 
survival implies a fine-tuned homeostatic effort, we may conclude that it is highly unlikely that 
all of this was coming together by pure chance, even if it took billions of years to let these 
chains of events be developed into a coordinated cellular network. Only by a primordial recipe 
or through backward causation that enabled a “feeling of a future structure” that would support 
life, this amazing becoming can be imagined. A collective memory of the whole nature was 
therefore a prerequisite for the origin of life. On the basis of a combination of these elements, 
in a concerted action, it was possible that, as treated above, parallel innovations in biophysical 
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complexity occurred. Only expressed in wave functions such quantum states could be brought 
in superposition, yet only after an intelligent search and selection process in nature. One 
prominent example was the construction of whole series of individual proteins, each having an 
exact spatial structure, in order to render them functional as enzymes or to be instrumental in 
the cooperation of large series of functionally related proteins in regulatory or cell-protective 
processes in the whole organism. 


Proteins display a 3-dimensional structure and, for example, they are functioning as enzymes 
and membrane proteins for trans-membrane transport of endogenous and xenobiotic 
compounds (Meijer, 1989, 1999) or function as receptors for neurotransmitters and 
psychoactive compounds (see i.e Hameroff’s theory of general anesthesia). Conformational 
changes in signal proteins in the cell that regulate DNA function and repair (see Fig. 26) can in 
this way also lead to perturbation of gene expression. Spatial changes in membrane receptor 
and signal proteins, under the influence of environmental factors, can also induce chemical 
changes in DNA that, for instance, can silence or activate genes, resulting in epigenetic 
changes that can be crucial in the evolution of living entities. 


Protein function thus depends on 3-dimensional shape: its spatial conformation. Individual 
proteins are synthesized as linear chains of amino acids which somehow "fold" into 3- 
dimensional conformations. The precise folding depends on attractive and repellent forces 
among various amino acid side groups, but is at present not fully understood. "Hydrophobic" 
groups that repel water, attract each other and bury themselves within the protein interior and 
also mediate dynamic conformational changes. So called London forces arise from the fact that 
atoms and molecules which are electrically neutral and spherical symmetrical, nevertheless 
have permanent electric dipoles due to asymmetry in their electron distribution. The electric 
field from each fluctuation dipole couples to others in electron clouds of adjacent (non-polar) 
amino acid side groups (see Hameroff and Penrose, 1996). 


Due to inherent uncertainty in electron localization, London forces exhibit quantum effects that 
may couple to "zero point fluctuations" of the quantum vacuum. Quantum dipole oscillations 
within hydrophobic pockets were first proposed by Frohlich (1968) to regulate protein 
conformation and engage in macroscopic coherence, while Conrad (1994) suggested that 
ongoing quantum superpositions of various possible protein conformations occur before one is 
selected. Quantum coherent superposition in hydrophobic pockets may occur routinely in 
certain brain proteins as a requisite for consciousness (Hameroff and Penrose, 1996). It is of 
interest that quantum coherence can explain the probing of magnetic fields in the brain of 
migrating birds (see the excellent review of Arndt et al., 2009). 


Fig. 26: A protein complex (blue and yellow), associated with a string of DNA as a gene- 
regulatory factor (left) and the 3-dimensional structure of a protein that can exhibit resonance 
(inset in the middle). 


It seems well-established that various animals are able to derive direction information from the 
geomagnetic field. Some mammals perceive the Earth’s field as a polarity compass, 
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distinguishing “north” and “south”, while birds and reptiles rely on an inclination compass that 
discriminates between “polewards” and “equatorwards” and that exploits both the intensity and 
the gradient of the field. In this brain phenomenon quantum spin information may play a 
crucial role. 


Another indication that quantum effects can occur in warm and wet systems, stems from 
research on photosynthesis. Many publications now provide evidence for quantum coherent 
effects in cellular conversion of solar energy into energy-rich substances (see Frohlich, 1968 
and e.g. Yasue and Jibu, 1995), as mediated by an interplay of a series of specific proteins in 
the cell. 

The particular photosynthetic complex is a membrane-bound system with many embedded 
functional subunits. The energy conversion starts with the absorption of an incident photon by 
a pigment molecule, e.g., a chlorophyll, porphyrin, or a carotenoid molecule embedded in a 
protein structure, the antenna complex (see Fig. 27). It has been suggested that a “wavelike” 
sampling of the energy landscape or even a quantum search algorithms might permit to find the 
fastest route from the antenna to the reaction center (Engel et al., 2007, see Fig. 27). 


This hypotheses also implies that information processing in biological systems may occur in 
tandem, at both the traditional classical and the quantum levels. Through this quantum aspect, 
for example, when living cells replicate, each cell would be fully aware of its sister cell’s 
relative locations and states. This may explain how such replication is able to construct the 
morphology and dynamics of an embryo subject to the master blueprint of their DNA, and 
how, when the embryo is complete, self-repair/immune system is brought into play to restore 
such locations and states 


Quantum effects in Photosynthesis 


Cytoplasm 


Periplasm 


Fig. 27: The biological process of Photosynthesis as a membrane-bound system with many 
embedded functional subunits (upper part), functioning as an antenna complex (left below), 
entertaining a “wavelike” quantum search algorithm that finds the fastest route from the 
antenna to the reaction centre. 


In this manner the evolution of proto-cells to living cells may have been guided by quantum 
information. Davies concluded: "Science proceeds as if the past was the home of explanation; 
whereas the future and the future alone holds the key to the mysteries of the present. When that 
first cell divided, the meaning of that division was to be discovered in the future, not in the 
past!” 
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9. The Construction of Reality: an Integral Model 


In this final section the author attempts to capture the various informational aspects, mentioned 
above, as well as his perception of reality, in a comprehensive scheme. This scheme is based 
on the central concept of a universal consciousness in the form of a quantum knowledge field 
that is penetrating the whole of reality, as earlier proposed by various quantum physicists (see 
Bohm, 1987, King, 2008, Primas, 2003, 2009) and system biologists (see László, 2005 and 
2007). 


Life, being an universal syntropic process of creating and maintaining new forms through 
selecting and compressing of relevant information, somehow takes place within a continuous 
entropic process, in which the increasing disorder intrinsically is coupled to an expansion of 
information required to describe such a state of disorder (Vedral, 2010). These contrasting 
aspects of information processing are demonstrated in the increased complexity of the genetic 
system (unfolding of information), combined with a highly efficient storage (compression of 
information), as realized during evolution in genetic material such as DNA. These processes 
could only occur through the constant interaction with the environment, in conjunction with 
mutation and selection, epigenetic influences, as well as through horizontal and vertical gene 
transfer. Thus, entropy, as described in the second law of thermodynamics is inherently a state 
of increasing disorder. Its counterpart is syntropy (also called neg-entropy), in which 
information was systemized and compressed producing an increasing order. Syntropy is 
realized, among other things, through the integration of (new) information in the organization 
of life, but also in the systematic collection of selected information in the performing of 
science. The latter, for instance, included the formulation of the laws of nature and the 
“translation” of various aspects of the supposed underlying implicate order, among others 
through mathematical description. 


Einstein showed that matter can only tend to obtain the speed of light, but can never reach it; 
on the contrary, (anti)-matter can only move at a speed higher than the speed of light, flowing, 
according to special relativity, from the future to the past: this situation is known as the 
inversion of the time arrow. In this way, quantum mechanics arrived at a description of the 
universe which is symmetrical with respect to time: on the one hand there is matter which 
moves from the past to the future, on the other hand there is anti-matter which moves from the 
future to the past (see Wheeler, 1990, Primas, 2003 and 2009, Vannini, 2005, and Di Corpo 
and Vannini, 2011). As Penrose has also shown, the space-time description which is now 
emerging is incompatible with traditional concepts of causality and determinism (Penrose, 
1989) and according to Primas, mind and matter belong to separate but quantum entangled 
time domains, due to symmetry breaking. 


One could say that life is evolving in such a way that the universe can increasingly observe 
itself (Linde, 2004). Humanity and, perhaps, other intelligent species elsewhere in the universe 
thereby represent the "bio-sensoring" instruments of the universe. This gives us a special 
responsibility, in the sense that each of us is part of something larger and that we, as an 
individual expression of the Universal consciousness, may participate in the glory and beauty 
of this astounding system (see Whitehead, 1961). 


The Construction of Reality, depicted in the diagram of Fig. 28, is presented as the unfolding 
of basic information, which, initially, was present in a quantum-information field (black), 
which consisted of quantum energy, exhibiting an implicate and symmetric order. This field 
can also be seen as a Universal consciousness, containing highly compressed information about 
all the available data from the present and the future (4-dimensional information from all time). 
In the integral scheme in Fig. 28, the unfolding of this information is expressed in a "dual" 
process consisting of: 


— the processing of wave information in a transcendental domain (left column); 
— the unfolding of information in the organization of a material world (right column). 


These separated processes do not imply the introduction of a kind of "Cartesian dualism", 
because they are strictly correlated, assuming that any form of matter also contains mental 
information, as exemplified in the wave/particle principle, as a basis for the description of 
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nature. More classically, this duality of substance was described as panpsychism (see Edwards, 
1967, Griffin, 1997, Skrbina, 2005, de Quencey, 2010, and Strawson, 2009). 


The Construction of Reality 


Vibration/Wave Matter 
superpositions elem. particles 
non-locality E=hv E=m.c^2 entanglement 


uncertainty \ inform. network 


l 


Quantum Field Information Field Universum 


zero-point energy Universal Consciousness inhabit- planets 
brain as interface ; entropy 


. syntropy 
J All Time biol. evolution 


Individual J 


Consciousness Intelligent Life 
culture/memes humanity 


mental evolution Q Information science 
free will /choice T natural Laws 


Human me i 

: Artificial Intelligence 
Nivea leet human/technolo: 
evolution brain 8y 


Fig. 28. An integrated scheme depicting the Construction of Reality, with its material (right 
part of the figure) and mental (left), aspects. This concept assumes a central quantum 
information field, that provides the very basis for creation of our universe and dynamically 
evolves further through cyclic feed-back processes from the present reality, in which natural 
(among others human) and artificial intelligence play crucial roles in observation and 
participation (see text for further explanation). 


Alternatively, the mental and material modalities represent complementary aspects of a unitary 
reality (Primas, 2003). The informational aspects of the field comprises, among others, the 
history of all interactions of the participating wave/particles as described above. This basic 
information is also reflected in the, so called, intrinsic (Fisher) information as treated in section 
2 (see Frieden, 2004), and such information can, in principle, be is stored in the so called zero- 
point energy field (see Amaroso, 1999, László, 2005, 2007, Mitchell and Staretz, 2011). The 
Big Bang, is supposed to be initiated by a quantum fluctuation and/or by symmetry breaking in 
a primordial quantum field, (see pink arrow in the upper part of Fig. 28). Subsequently, the 
universe developed through a well orchestrated expansion process (Linde, 2004, Hawking and 
Mlodinov, 2010). 


Universal consciousness thus implies a dynamic field of information, with a continuous and 
bidirectional flow of generated information, that originates from the entire universe, including 
our own world. Extra-sensory communication (ESP) in telepathy and premonition and PSI- 
type of experiences, (clairvoyance, and near death experience (NDE) phenomena, yellow 
ellipse on the left), as well as the exchange of individual information in the supposed cycle of 
life and death (by Eastern religions and early Christianity called reincarnation, ellipse in yellow 
on the right), are also depicted in this scheme. The latter cyclic process implies that death, that 
is often seen as a passage into another domain, is rather a continuation of an existing state, 
since individual (mental) information is, at any moment, already expressed in this universal 
knowledge field (Wolf, 1996). 


The physical basis for the supposed quantum information field follows from the principles of 
quantum physics: each elementary particle has, simultaneously, a wave (informational) aspect. 
The wave/particle units are quantum entangled/correlated and they can store information by 
superposition (wave mixing), and form standing waves through resonant vibration. In these 
holonomic interaction they can also gain information from the future, according to the 
principles of "backward causation" and/or transactional mechanisms (see sections 5 an 6). 
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The depicted universal knowledge domain bears a 4-dimensional structure displaying 
uncompressed time ( in contrast to our common unidirectional time), as has been defined 
earlier as "the block universe”. As mentioned above, it can be described in physical terms as 
the "zero-point information or vacuum field". It is supposed to permeate the entire universe and 
represents a relatively large part of the total energy of the cosmos. As put forward by Mitchell 
and Staretz (2011): “This field is ubiquitous, non-local, cannot be attenuated, lasts indefinitely 
(e.g. never loses coherence), can store unlimited quantities of information and any portion of it 
decodes the whole just like a hologram does.” The brain functions as an interface through 
producing resonant conditions tuned to the same frequency as the standing waves of that 
frequency in the field. Every macro-scale physical object in nature is, in this manner, 
represented as a 4-D space- time reality that has its own unique hologram, being a non-local 
information structure. It contains the complete event history of that particular object and the 
entire objective as well as the subjective reality experienced, in case that a living organism is 
involved. The holographic information that is stored in the field, is recoverable through 
resonance by an individual organism and also by other organisms if an emotional connection 
exists (for instance in telepathic or synchronic experiences between two separated individuals). 
The particles that constitute our organism and brain can thus be described as point information 
(standing waves) within the supposed quantum field and, consequently, form an integral part of 
1t. 


Biological evolution with its well-known aspects of mutation, selection, survival and 
cooperation, can be described in this framework by the unfolding of information from the past 
and integrating that from the future. This process can be envisioned through information 
exchange with the above 4-dimensional quantum field. In the framework of biological 
evolution, this universal knowledge field also explains that specific protein structures and 
cellular processes with irreducible complexity could be produced and that, eventually, living 
cells came into being. The unexplained phenomenon of emergence, e.g. the emergence of 
entirely new properties from basic elements that do not contain that particular property can, 
alternatively, be explained by the aforementioned "backward causation": future higher 
complexity may influence its building blocks backwards in time so that, due to constant 
feedback, new properties result. 


The construction of Reality, in this concept, is basically composed of two, inextricably linked, 
processes: 


A. The material aspect of reality is represented in Fig. 28, right column: the formation of 
various forms of matter from the elementary particles during the initial expansion phase. This 
occurred in a fine tuned manner so that stellar systems, including habitable planets, could be 
formed. These processes intrinsically developed according to the laws of nature, including their 
specific values and combination of physical constants, that were also expressed in the field as 
entangled information. This process seems ultimately aimed at the evolution of (intelligent) life 
and the creation of beauty in the universe (see Whitehead, 1961). Human science revealed 
these natural laws and physical constants and produced, more recently, artificial intelligence. 
Integration of the human-like and machine-like intelligence (called “singularity”, see Kurzweil, 
2005) in different parts of the cosmos, will ultimately lead to comprehensive and lasting 
observation of the living universe. 
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Fig. 29. Integral collection and compression of information from the entire history of the 
present universe may provide potential opportunities for programmed transmission into a 
novel baby-universe (see cartoon below, right). Rebirth of our own universe may occur in the 
far future and in this manner may have happened in the distant past at the supposed “Big 
Bang”. Of note, the latter term is likely a misnomer since the universe probably started small, 
there was likely no sound, nor an explosion but rather a directed quantum fluctuation in a 
basic information field (cartoon upper right). 


By means of gathering and compression of all of the past and present information, the potential 
for the start of a new universe is produced. The final stage of this process was previously 
indicated as the Omega Point (Q Information, in Fig. 28, as put forward by Teilhard de 
Chardin, see ref. U. King, 1996, and more recently described by Barrow and Tipler, 1986, and 
Tippler, 1995). See for a tentative representation of the rebirth of the universe from an ultimate 
black hole, Fig. 29. 


B. The mental domain of reality is represented in the left column of Fig. 28: All 
matter/energy entities also contain relational information according to particle/wave quantum 
physical principles. This wave aspect implies the principles of uncertainty, non-local 
connections and possible superposition (mixing) of wave information. The information 
network that is formed in this way is expressed in the previously mentioned quantum wave 
field: the “zero-point energy field" that encompasses matter/anti-matter properties with bi- 
directional time modalities. The human brain sends and receives information, and operates in 
this manner as a bi-directionally operating interface between individual and universal 
consciousness. Life, in this conceptual scheme, is regarded as an integral relational network of 
its elementary building blocks (bio-molecules, also containing non-physical/mental codes) that 
is permanently in contact with the supposed universal knowledge field. Bound information (see 
Frieden, 2004, and section 2), describes both the physical and the mental aspects of this 
integral network. Information is thus the grounding aspect of both individual and universal 
consciousness, and therefore is considered to be more fundamental than matter (section 5). 


As mentioned above, information exchange with the field may also include individual 
information as reflected in intuition, serendipity, synchronicity and other modalities of 
extrasensory perception (see Radin, 2006, Grof 1987, Jahn 1997, 2004, De Quincey, 2010) 
including other PSI phenomena such as clairvoyance, remote viewing and premonition 
(Griffin, 1997, Mc Ginn, 1999). These aspect are indicated on the left in Fig. 28, in the vertical 
yellow ellipse. Fig. 28 also includes the item of past life memories and reincarnation (ellipse on 
the right). For an interesting report on the latter aspect, one is referred to the link of Phipps in 
the reference list). 


In the scheme, human consciousness is undergoing further evolution by a continuous 
integration of cultural elements such as metaphors/memes and scientific data as produced on 
the basis of free will and individual choice (Fig. 28, right, below). Free will (choice) should be 
seen as a fundamental aspect in the different stages of evolution, metaphorically seen as 
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already being present in the formation of atoms, macromolecules, and multi-cellular systems, 
as well as in the final development of human intelligence. Every experience can be seen as the 
convergence of information from the past (memory) and of "feeling" from the future 
(anticipating future events). The combined information is then “mixed” into the perception of 
the present. Each moment of experience therefore constitutes a crossroad at which a direction 
should be selected (free choice or will of the individual). Free will, therefore, is seen not only 
as the key driving force in personal development but also as a crucial factor in the evolution of 
global and cosmic processes (Fig. 28, bottom left). 


This process of storing universal information also includes the processing, and internet-like 
distribution, of knowledge, as well as the compression of this information in the form of future 
(re)-formulation of the laws of nature. It also implies an ongoing communication and circular 
causality between the individual and its exo-world (see Wassenaar, 1994), and the latter should 
therefore include the universal information field as proposed here. The underlying implicate 
order, as an essential part of the universal consciousness, is viewed upon as containing the 
primordial recipe for the development of life and is the basis for the unfolding of the initially 
compressed information (see Fig. 28, information field in the center). 


The entangled flow of mental and material information, pictured in the scheme, obtains a 
circular character through a final integration of the two knowledge domains at the Omega 
Point, ultimately resulting in a final state of our present universe and the birth of a subsequent 
version of it. The resulting (highly compressed information) is seen as an ultimate “theory of 
everything” which is then used as initial information for the next cycle. An ultimate "theory of 
everything" is defined here as a final statement of self-contained, internally self-consistent and 
compressed information that can be used as the input for a more refined version of the previous 
one (see bottom center of Fig. 28). Taking these different aspects into account, the Universe 
can be seen as a living organism, since it is self-observing, stores information, is therefore self- 
learning in a process of regeneration and reproduction (rebirth, see Fig. 30). 


Human evolution is, in this view, an intrinsic part of cosmology in which intelligence plays a 
role in the birth and rebirth of the universe (called the rebound universe, see Fig. 30). This is 
often pictured as a circular process in which in each new "cycle" identical information is 
extracted and transferred. However such a model could, instead of a circular process, rather be 
better described by a mathematical well defined, spiral process (Fig. 31), in which in each 
cycle novel information is gained and added. 


Expansion 
c 


ay Vasty expanded The Universe wakes up! 
an ! 
P biological) 
-£ e. : nt Epoch 6 The Universe Wakes Up 


Pattems of matter and energy in the universe become 
saturated with intelligent processes and knowledge 


Rebour Universs och 5 ion of Man and Machine 


The methods of biology (including human intelligence) are 
integrated into the (exponentially expanding) human technology base 


Epoch 4 Information Technology 
Information in hardware and software designs 

Life Universe: 
- self- learning 


Epoch 3 Brain function 
Information in neural pattems -information storage 


- self- observing 
- regenerating 
-reproducing 


Epoch 2 Biology/ DNA 


Information in DNA 


The Six Epochs of Evolution 
© Evolution works through indirection: it creates 
Epoch 1 Physicsen Chemistry a capability and then uses that capability to 


Information in aromic structures evolve the next stage. 


Fig. 30: The future history of a “Life” Universe (for features see inset middle right), pictured 
in six epochs and finalized in epoch 6, in which the Universe wakes up through saturation with 
information and knowledge (see for trans-humanism and future technology: Kurzweil, 2005, 
Greenfield, 2003, Bostrom, 2005, and Kaku, 2007). Final information, in compressed form, 
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may subsequently be transferred to a next version of the universe (rebound universe, see inset 
upper part lef; after Kurzweil). 


In other words: each new version of our universe will start with more sophisticated knowledge! 
In relation to this metaphoric representation of the cosmic process, it is probably no 
coincidence that we consistently encounter spiral structures in the micro- and macro-structures 
of our universe: in the path of elementary particles (upper middle part of Fig. 31), in the 
winding structure of DNA, in the arrangement of leaves on and forms of seeds of plants, in the 
typical form of certain shells, in tornadoes, in orbits of planets, and even in structures of 
galaxies and black holes (Fig. 31, below on the left. Ancient geometry provided the well- 
known Fibonacci spiral (see Fig. 31, upper part left). This primordial structure may reflect an 
underlying information matrix that has a mathematical basis (see an interesting discussion in 
Wigner, (1960) : “The Unreasonable Effectiveness of Mathematics in the Natural Sciences ”). 
Interestingly, it was suggested earlier that the natural geometry of the cosmological, quantum 
mechanical as well as personal information gradients of all information systems, follow the 
same topology of the spiral vortex (Tenen, 2002). 
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Fig. 31: Spiral geometry as a fundamental aspect of nature on micro- and macro scales. 


Finally, at least one important question remains: if our Universe restarts itself through recurrent 
symmetry breaking, producing a division of mind and matter, what would be the potential role 
of information in this astounding process? It stands to reason that only the perspective for the 
evolution of intelligence afforded the potential for the Universe to observe itself in greater 
detail in a self-learning mode. Only bio-friendly information, coupled to a universal memory, 
provided a recipe for creation of life and finally for intelligent and participating observers. Due 
to its entangled state with the material world, a universal source and knowledge field fulfills 
the necessary condition to function permanently as a bridge between the mental and material 
domains. In this manner it can also be instrumental in the ultimate reconciliation of this 
seemingly catastrophic separation of mind and matter. Of note, it was the gnostic prophet Mani 
(216-276 AD), who projected that reconciliation of mind and matter is the very aim of the 
Universe and will be brought about through the saturation of matter with light! 


10. Conclusions 


The view presented in this essay, on the development of life and cosmos, through an interplay 
of entangled mind/matter domains, with a central role therein of a universal information field, 
as pictured in Fig. 28, may provide a coherent framework for further research in physics and 
biology, as well as for the future studies of consciousness. The integral nature of this view may 
also be helpful for a more fruitful dialogue between materialists/reductionists (matter is 
primary) on the one hand and idealists (consciousness is primary) on the other, who usually 
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reject each other's world view as “not defendable”. The latter qualification should be 
considered as unscientific, and ignores the fact that breakthroughs in science often occur at its 
boundaries: where very different concepts are allowed to interact and even, at some point, may 
merge into a single one. In such a scientific endeavor, information should be positioned as the 
most fundamental aspect of the architecture of reality. 


11. Epilogue of wise words 


"What we observe is not nature itself, but nature exposed to our method of questioning." 
Werner Heisenberg 


“He who knows does not speak, he who speaks does not know.” 
Lao Tzu 


“People like us, who believe in physics, know that the distinction between past, present, and 
future is only a stubbornly persistent illusion.” 
Albert Einstein 


“Materialism is the philosophy of the subject (consciousness) that forgets to take account of 
itself. By ignoring mind in nature we ignore the only way we know the world — because the 
“world” is, for each of us, wholly a creation of our own mind, based on the imperfect sense 
data we receive from the objective world.” 

Arthur Schopenhauer 


“Science may be described as the art of systematic over-simplification.” 
Karl Popper 


“There is no matter as such! All matter originates and exists only by virtue of a force. We must 
assume behind this force the existence of a conscious and intelligent Mind. This Mind is the 
matrix of all matter.” 

Max Planck 


“How wonderful that we have met with a paradox. Now we have some hope of making 
progress.” 
N. Bohr 


“If you hold opposites together in your mind, you will suspend your normal thinking process 
and allow an intelligence beyond rational thought to create a new form.” 
N. Bohr 


"Someday well understand the whole thing as one single marvelous vision, that will seem so 
overwhelmingly simple and beautiful that we may say to each other: 'Oh, how could we have 
been so stupid for so long? How could it have been otherwise!" 

J. A. Wheeler 
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Information: what do you mean? 
On the formative element of our universe 


Dirk K. F. Meijer* 
ABSTRACT 


Information is considered as a fundamental building block of reality, along with matter and energy. Yet the word 
information is often employed as a container term that represents many different modalities ranging from 
information constituting a physical parameter to the daily transmission of the news in human culture. 
Information is particularly known from the description of nature at its micro-level and from computer science 
(bits an qbits), but also is essential in understanding the evolution of macrostructures in the Universe. The 
interactions of subatomic waves/particles subsequent to the Big Bang, guided by feedback loops and backward 
causation, created a dynamic network of quantum information, that finally enabled the formation of highly 
complex macromolecular structures and first life. Parallel innovations in biophysical complexity occurred, 
expressed in quantum states that can be brought in superposition, after an “intelligent” search and selection 
process in nature, aiming at a future path. Therefore, both the becoming and future of the Universe can be 
viewed as an unfolding as well as a continuous measurement and creation of basic information. A collective 
memory of nature or a universal consciosness is considered as a prerequisite for the origin of life and further 
evolution of intelligence. 

Current information theory implies that information can both be described as an entropic element in which the 
impact of information is inversely related to the probability that it will occur, versus the concept that information 
reflects the certainty of a message and is directly related to its probability and meaning. This dual aspect of 
information reflects the perspectives of sender and receiver in the transmission process. It is shown that basic 
information is largely hidden from us, due to observation- induced perturbation of this intrinsic information. 
Information may be transmitted in very different ways and at very different levels. In the living cell this may 
constitute chemical and electrical signals, but also specific spatial perturbations, for instance, in the 3- 
dimensional structure of proteins. At the level of human communication, vibration patterns can be expressed in 
electromagnetic waves in the form of light, sound, music, as well as in images and stories (transmitted by radio, 
telephone, internet and TV, for example). Such information is transferred to the brain through specifically 
tailored sensory organs that accommodate complex patterns of wave activity, that subsequently are converted to 
neural activities in a cyclic workspace of the nervous system. The emergence of human information, knowledge 
and understanding , in itself, can be seen as a creative force in the physical universe, which can influence the 
generation of complexity in all domains. A new information paradigm has been proposed that represents a new 
integral science of information, on a physical and metaphysical basis: it seems easier to describe matter and 
energy in terms of information than vice versa. Consequently, information can be used as a common language 
across scientific disciplines. 
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“A basic idea in communication theory is that information can be treated very much like a physical quantity such 
as mass or energy” — Claude Shannon 


“Without matter, there is nothing; without energy matter is inert; and without information, matter and energy are 
disorganized, hence useless” — Anthony Oettinger 


“T believe that consciousness is, essentially, the way information feels when being processed.” — Max Tegmark 


1. Introduction: Interrelation of Matter, Energy and Information 

Our world, as we sense and experience it, can be perceived as consisting of three building blocks: matter (in all 
its modalities), energy (in all its forms) and information (in all its variants), see Fig. 1. Information is particularly 
known from the description of nature at its micro-level of elementary particles and from computer science (bits 
an qbits), but is also essential in understanding the higher complexity of living organisms as well as the 
macrostructures such as planets, and galaxies of the Universe. For instance the so-called "Big Bang" and the 
events that followed, appear to constitute a fine tuned expansion process, in the framework of a very specific set 
of interrelated physical laws and constants, as it has been unveiled by humans 13.5 billion years later (see for 
excellent reviews: Davies, 2007, Greene, 2004, Linde, 2004, Gérnitz, 2012). In this sense the evolution of our 
universe can be seen as a dynamic flow of unfolding information and creation of new information. 


The Fabric of Reality is based on three aspects of 
universal substance, that exhibit mutual transitions 


Implicate order 


Signal /Form = Information =| Universal 
Sequence / Pattern \ consciousness 


Complexity / Zero point energy 


Teleportation p- L J Light as waves 
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Particles/ Waves 
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Big Bang 
Particle accelerator 


Fig. 1: The fundamental triad of energy/matter/information 


This essay is based on the thesis that information is as fundamental as matter and energy in the fabric of reality, 
in other words: information is physical. Information may even represent a modality of physics that preceded the 
manifestation of matter (Wheeler 1994, Zeilinger, 2003). But how are these three building blocks interrelated? 
Can information be reduced to energy and vice versa, can energy and matter be defined as modalities of 
information? Matter and energy were once considered two separate and distinct elements, until Einstein proved 
they were inter-convertible as indicated in the E = m c? equation. One may wonder: where the item of 
information is in this famous equation (see Fig. 2). Some see information as a modality of energy and 
interestingly the constant c in the equation, according to Einstein, was not only indicating the maximal speed of 
light but at the same time was meant as the maximal speed of information transfer (see Seife, 2006). Umpleby, 
2004, published a paper titled Physical Relationships among Matter, Energy and Information, which attempts to 
connect the three concepts. Using Einstein’s established mass-energy equivalence formula, the relationship 
between the frequency of photon energy, which is observed in the photoelectric effect, displayed a maximum 
rate at which any system can compute, being 2x10% bits/second/gram. Reversely, it has been recently 
experimentally shown that information can be converted to free energy, using non-equilibrium feedback 
manipulation of Brownian particles on the basis of information on its location. Such a particle can be driven to a 


higher energy level by the information gained by measurement of its location (Toyabe et al, 2010). Gérnitz et 
al, 2012, derived an extension of the mass/energy equation in which quantum information in Qbits can be 
directly related to mass and energy. Quantum information is defined here as absolute information , in principle, 
being free of meaning, (so called protyposis), and it was proposed that matter is formed, condensed or can be 
designed from such abstract information. Information as being more fundamental than matter and energy was 
earlier proposed by John Wheeler, 1994 (it from a bit !), and by Anton Zeilinger, 2000/2003. The latter author 
demonstrated that sending of complete information on an elementary particle over a large distance (teleportation) 
results in the formation of that particular particle in material form and concluded that information is a primary 
element in nature 


The famous equation: What is missing? 


Energy and)? 
matter are 
equivalent „a1 


| 
4 


Without matter, there is nothing; without energy 
matter is inert; and without information, matter 
and energy are disorganized, hence useless” 


— Anthony Oettinger 


Fig. 2: Relating energy to matter, but where is information ? 
Information and evolution 


The interactions of subatomic waves/particles subsequent to the so called Big Bang, created a dynamic network 
of quantum information, that finally also enabled the formation of highly complex macromolecular structures. 
The history of these particular wave/particle interactions, are supposed to be stored in an all pervading quantum 
field, as it was inherited from the initial information matrix (Zizzi, 2006). Each step in the unfolding evolution 
implied an inherent potential for change and, ultimately, also the ability to generate biological life. The creation 
of first life was facilitated by processes such as self-organization and autocatalysis, as well as synergistic and 
symbiotic processes (see Kauffman, 1993, Margoulus, 1998), providing an ever growing, novel, information 
framework. Further complexity and sophistication in biological evolution was partly realized by genetic 
mutation, and chromosomal reorganization, combined with the selection pressure of the environment. Most of 
the abovementioned evolutionary phenomena have in common that they are based on "copying of information”. 
Obvious time constraints in the creation of complex cellular components such as membranes, organelles and 
functional proteins including the renders it likely that in the evolution process nature employed quantum 
mechanical principles such as superposition and entanglement of wave information as well as backward 
causation in the process of creating higher complexity towards proto-conscious first life and self-supporting and 
replicating life forms, see section 8). In the ongoing process of higher complexification, the humanoid brain 
evolved, among others, leading to self-consciousness and social awareness (Fig. 3), as central elements in the 
cultural evolution in the past 5000 years. Our present world with its mass media and Internet is almost dominated 
by an overwhelming flow of information, that for some means inspiration and for others is rather threatening, 
since the control of information quality as well as the freedom of its distribution is of great concern. Therefore, 
we should always consider the following questions: where is the real information in the data, where is the hard 
knowledge in the information, but also: where is the very wisdom in the presented knowledge ! (see Fig. 3). 


The reader will notice that in the foregoing the term information is used in very different contexts (information 
in physical, biological and cultural settings), that requires a precise definition of what we mean by it, what forms 
it can take and even how it can be manipulated in our world of societal and scientific metaphors. 


Fig. 3: Evolution of the universe as a progressive unfolding of information from the 
micro - to macro level (left) and from the “Big Bang” to living organisms (right). 


2. The fundamental character of information 
What Is Information? It arises through interaction ! 


Extending the notion of environment or the external world, the following notions of information were given by 
Gershenson (2010): 


Notion 1: Information is anything that an agent can sense, detect, observe, perceive, infer or anticipate. This 
notion is in accordance with Wiener (see later), where information is seen as a just-so arrangement, a defined 
structure, as opposed to randomness and it can be measured in bits. 


Notion 2: An agent is a description of an entity that acts on its environment. Note that agents and their 
environments are also information, as the can be perceived by other agents. An agent can be an electron, an 
atom, a molecule, a cell, a human, a computer program, a market, an institution, a society, a city, a country or a 
planet. Each of these can be described as acting on their environment, simply because they interact with it. 


Notion 3: The environment of an agent consists of all the information interacting with it. 


Notion 4: The ratio of living information of an agent is the amount of active information produced by itself over 
the amount of active information produced by its environment. 


Information is relative to the agent perceiving it. Information can exist in theory “out there”, independently of an 
agent. Yet for practical purposes, it can be only spoken about once an agent perceives / interacts with it. The 
meaning of the information will be given by the agent perceiving and evaluating the particular information, and, 
among others determines how the agent responds to it. Thus note that perceived information is different from the 
meaning that an agent gives to it. Consequently, meaning is an active product of the interaction between 
information and the agent perceiving it. 


Information is Physical 


In physics, physical information refers generally to the information that is contained in a physical system. Its 
usage in quantum mechanics (i.e. quantum information) is important, for example in the concept of quantum 
entanglement to describe effectively direct or causal relationships between apparently distinct or spatially 
separated particles. 


The Computing Universe: more than an information processor ! 


Quantum Computation 
and Quantum Information =; 


Fredkin Wolfram Tegmark Lloyd Barrow 
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Fig. 4: The physical information of the Universe. 


Quantum theory states that the energy levels that electrons can occupy in an atom are “quantized”, so that the 
energy that is absorbed or emitted during transitions between these different energy levels can only take on 
(discrete) multiples of some minimal value. So energy is not absorbed or emitted on a continuous sliding scale, 
but can only change in discrete steps. Particles at the atomic level should therefore not be seen as refractory 
entities, but rather as elements that are able to exchange energy in a ongoing process of quantum communication, 
albeit in discrete steps. In this communication process, light waves (photons) are crucially important. On the 
scale of the micro-universe, the resulting network of elementary particles has the ability to store information 
through perturbation of modalities such as position, spin, charge and polarization on the basis of an incredible 
number of possible combinations of these parameters. 


If information is constantly produced due to particle encounters, where exactly is this information localized ? 
It seems implicitly enclosed in the particles themselves! According to the famous physicists Maxwell, Boltzman 
and later on Gibbs, entropy is proportional to the number of bits of information registered by atoms in motion in 
the form of polarization, spin and momentum. This seem to imply that individual elementary particles such as 
electrons and the related atom constructions are not entirely identical but rather contain implicit information 
related to their individual history of physical encounters. Such a collection of information can perhaps be more 
easily envisioned, realizing that particles can be represented in wave form and may undergo superposition, 
meaning that they can integrate wave information. Nielsen and Chuang (2011) even concluded that that atoms 
and elementary particles can be programmed to perform digital calculations. In line with that, Lloyd sees the 
universe as a physical system that, at its microscopic level is programmed to perform digital computations (Fig. 
4). Implicit in this concept is that through entanglement and resonance these wave/particles form an active 
information matrix that constantly unfolds and creates new information collected in an all pervading 
data/knowledge field (see section 8), that from the very beginning of our universe acted as a dynamic source of 
change and experience (the latter used here as a metaphor, such as proposed by Whitehead as the most 
fundamental creative element of the Universe) 


In a very useful book in this regard with the title: “Decoding the Universe”, Charles Seife (2006) explains: 


”What is it that gathers information about the atom and disseminates it into the surrounding environment: it is 
nature itself that is constantly making measurement on everything. The particles of light and air are nature’s 
probes or measuring devices. By observing an object you are simply receiving the information that has already 
be deposited on those particles. Even if you would remove the earth atmosphere and our sun distant photon’s 
from distant stars are bombarding our planet. The universe is teeming with cosmic rays that are composed of 
Photons that were born shortly the big bang. Even without any of those photons, nature would be able to collect 
information since it creates its own particles at every point of space: on the smallest scales, particles are 
constantly winkling in and out of existence in the quantum vacuum or zero-point energy field. They appear, 
gather information, disseminate it into the environment and disappear into nothingness from whence they came. 
These evanescent are the so called vacuum fluctuations occurring throughout the universe, and make it 
impossible to shield an object completely from Nature’s measurements ”. 


The latter vacuum domain is also called the zero-point energy field (ZPE) and is considered a likely candidate 
for collective memory of nature, by some interpreted as a sort of universal consciousness (see for instance 
Laszlo, 2011, Mitchell, Meijer 2012, and 2013, (see also section 9). According to quantum theory, such 
interactions between particles (for example, between photons and electrons) can be also described as wave 
interferences, producing novel vibration patterns in the form of superpositions. In even greater detail: matter, at 
its most basic level, may exists as a system of vibration patterns in a web of mutual relations, as more recently 
hypothesized in the String/M theories. 


The different faces of information 


Information itself may be loosely defined as "that which can distinguish one thing from another. It was earlier 
defined also as “the difference that makes the difference”. The information embodied by a thing can thus be said 
to be the identity of the particular thing itself, that is, all of its properties, all that makes it distinct from other 
(real or potential) things. It is a complete description of the thing, but in a sense that can be separated from any 
particular language. 


When clarifying the subject of information, care should be taken to distinguish between the following specific 
cases (taken from Wikipedia, 2011): 


° The phrase instance of information refers to the specific instantiation of information (identity, form, 
essence) that is associated with the being of a particular example of a thing. (This allows for the reference to 
separate instances of information that happen to share identical patterns.) 

° A holder of information is a variable or mutable instance that can have different forms at different 
times (or in different situations). 

° A piece of information is a particular fact about a thing's identity or properties, i.e., a portion of its 
instance. 

° A pattern of information (or form) is the pattern or content of an instance or piece of information. 
Many separate pieces of information may share the same form. We can say that those pieces are perfectly 
correlated or say that they are copies of each other, as in copies of a book. 


° An embodiment of information is the thing whose essence is a given instance of information. 

° A representation of information is an encoding of some pattern of information within some other 
pattern or instance. 

° An interpretation of information is a decoding of a pattern of information as being a representation of 
another specific pattern or fact. 

° A subject of information is the thing that is identified or described by a given instance or piece of 


information. (Most generally, a thing that is a subject of information could be either abstract or concrete; either 
mathematical or physical.) 

° An amount of information is a quantification of how large a given instance, piece, or pattern of 
information is, or how much of a given system's information content (its instance) has a given attribute, such as 
being known or unknown. Amounts of information are most naturally characterized in logarithmic units. 


The above usages are clearly all conceptually distinct from each other. However, many people insist on 
overloading the word "information" (by itself) to denote (or connote) several of these concepts simultaneously. 


The way the word information is commonly used can refer to both the "facts" in themselves and the transmission 
of the “facts”, as is treated in the following. 


3. Information according to the opposing theories of Wiener and Shannon. 
Information according to Wiener 


The double notions of information as both facts and communication are inherent in one of the foundations 
of information theory: cybernetics introduced by Norbert Wiener (1948). The cybernetic theory was derived 
from the new findings in the 1930s and 1940s regarding the role of bioelectric signals in biological systems, 
including the human being. The full title was: Cybernetics or Control and Communication in the Animal and the 
Machine. Cybernetics was thus attached to biology from the beginning. 


Norbert Wiener 


Wiener introduced the concepts: amount of information, entropy, feedback and background noise as 
essential characteristics of how the human brain functions. 
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Fig. 5: The concepts of entropy and neg-entropy in relation to information. S= Entropy; k= Planck constant; 
W=number of microstates (indicating disorder) ; I= Information content or impact; p= probability that 
information arises 


From Wiener (1948): “The notion of the amount of information attaches itself very naturally to a classical 
notion in statistical mechanics: that of entropy. Just as the amount of information in a system is a measure of its 
degree of organization, so the entropy of a system is a measure of its degree of disorganization ( Fig. 5). 


Wiener coined the label of a whole new science: We have decided to call the entire field of control and 
communication theory, whether in machine of animal by the name Cybernetics, which we form from the Greek 
steersman. He also declared his philosophical heritage: If I were to choose a patron for cybernetics... I should 
have to choose Leibnitz. 


What is information and how is it measured? Wiener defines it as a probability: 


One of the simplest, most unitary forms of information is the recording of choice between two equally probable 
simple alternatives, one or the other is bound to happen - a choice, for example, between heads and tails in the 
tossing of a coin. We shall call a single choice of this sort a decision. If we then ask for the amount of 
information in the perfectly precise measurement of a quantity known to lie between A and B, which may with 
uniform a priori probability lie anywhere in this range, we shall see that if we put A = 0 and B = I, and 
represent the quantity in the binary scale (0 or 1), then the number of choices made and the consequent amount 
of information is infinite. 


Wiener described the amount of information mathematically as an integral, i.e. an area of probability 
measurements: (1) J = log p , in which p= probability. Wiener says the formula means: The quantity that we 
here define as amount of information is the negative of the quantity usually defined as entropy in similar 
situations. Wiener s view of information is thus explicitly that it contains a structure that has a meaning. It was 
also called formative information. (see Gregersen, in Davies and Gregersen, 2010). 7t will be seen that, 
according to Wiener the processes which lose information are, as we should expect, closely analogous to the 
processes which gain entropy (disorder). 


By Wiener the concept of information is, from its very conception attached to issues of decisions, 
communication and control.. System theorists build further on this concept and see information as something that 
is used by a mechanism or organism, (a system which is seen as a "black box"), for steering the system towards a 
predefined goal. The goal is compared with the actual performance and signals are sent back to the sender if the 
performance deviates from the norm. This concept of negative feedback has proven to be a powerful tool in most 
control mechanisms, relays etc. Interestingly, quantum physicist Schrodinger, 1959, in his influential book 
“What is life” earlier coined this type of information as neg-entropy. 


Information according to Shannon 


Claude Shannon 


The other scientist connected with information theory is Claude Shannon. He was a contemporary of Wiener and 
as an AT&T mathematician he was primarily interested in the limitations of a channel in transferring signals and 
the cost of information transfer via a telephone line. He developed a mathematical theory for such 
communication in The Mathematical Theory of Communication, (Shannon & Weaver 1959). Shannon defines 
information as a purely quantitative measure of communicative exchanges (see Fig. 6). 


Weaver (in Shannon & Weaver 1959), links Shannon’s mathematical theory to the second law of 
thermodynamics and states that it is the entropy of the underlying stochastic process in the information source 
that determines the rate of information generation: 


The quantity which uniquely meets the natural requirements that one sets up for "information" turns out to be 
exactly that which is known in thermodynamics as entropy. This concept of information was later substantiated 
by Bekenstein, 2003 and Hawking, 2010. 


Shannon defined the amount of information as the negative of the logarithm of a sum of probabilities: the impact 
of information is inversely proportional to the probability that the information arises. 


Equation (2): I = log 1/p in which I = information content and p = probability. Note that 1/p in fact stands for 
uncertainty or disorder: the larger the probability the smaller is the extent of order or likelihood of occurrence. 


It resembles the well known Boltzman equation for Entropy: S= k. log M , in which S= amount of Entropy 
(disorder), k= the Planck constant and M the number of microstates (measure of disorder). 


The formula (2) for I is in fact the opposite of Wiener’s equation (1). It is there because the amount of 
information according to Wiener is equal to neg-entropy (order) and that of Shannon to amount of 
entropy (disorder). 
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Fig. 6: Scheme from the famous article of Shannon 


For an information theorist based on Shannon it does not matter whether we are communicating a fact, a 
judgement or just nonsense. Everything we transmit over a telephone line is "information". The message "I feel 
fine" is information, but "ff eel efni" is an equal amount of information. 


Shannon is said to have been unhappy with the word "information" in his theory. He was advised to use the word 
"entropy" instead, but entropy was a concept too difficult to communicate so he remained with the word. Since 
his theory concerns only transmission of signals, Langefors (1968) suggested that a better term for Shannon’s 
information theory would therefore perhaps be "signal transmission theory". 


But Shannon’s "information" is not even a signal: 


If one is confronted with a very elementary situation where he has to choose one of two alternative messages, 
then it is arbitrarily said that the information, associated with this situation, is unity. Note that it is misleading 
(although often convenient) to say that one or the other message conveys unit information. The concept of 
information applies not to the individual messages (as the concept of meaning would), but rather to the situation 
as a whole, the unit information indicating that in this situation one has a freedom of choice, in selecting a 
message, which it is convenient to regard as a standard or unit amount. 


The contradictions in the current information theories further explained 
Weaver, explaining Shannon’s theory in the same book: 


Information is a measure of ones freedom of choice in selecting a message. The greater this freedom of choice, 
the greater the information, the greater is the uncertainty that the message actually selected, is some particular 
one. Greater freedom of choice, greater uncertainty greater information go hand in hand. 


Thus there is one large, and often confusing, difference between Shannon and Wiener. Whereas Wiener sees 
information as negative entropy, i.e. a "structured piece of the world", Shannon’s information is the same as 
(positive) entropy. As pointed out above, this makes Shannon’s "information" the opposite of Wiener’s 
definition of "information". 


How can something be interpreted as both positive entropy and negative entropy at the same time? The 
confusion is unfortunately fuelled by other authors. The systems theorist James G. Miller, 1978, writes in 
Living Systems: It was noted by Wiener and by Shannon that the statistical measure for the negative of entropy 
is the same as that for information..... Yet, as pointed out by Seife (2006): “Information is flowing from the 
sender to the recipient of a message and each has a different role in the transaction. It is really ’good” for a 
source of message to have high entropy since it means that the source is unpredictable and it is uncertain what 
the message is going to say ahead of time. If you already knew it would not give you any new information! But 
once the message is received it is essential to reduce the uncertainty and derive meaning. Sometimes you will 
hear people say that information is negative entropy. This arises because people are accustomed to analyze 
different things. Some are looking at the sender and the unpredictability of a potential message and others are 
looking at the receiver and the uncertainties about the answer to the question. In truth, both are looking at the 
same thing: sender and receiver are just two sides of the coin”. 


In conclusion, Shannon’s information deals only with the technical aspect of the transmission of information and 
not with its meaning, i.e. it neglects the semantic aspect of communication. The amount of information required 
to describe a process, system, object or agent determines its complexity. According to our current knowledge, 
during the evolution of our universe there has been a shift from simple information towards more complex 
information (the information of an atom is less complex than that of a molecule, than that of a cell, than that of a 
multi-cellular organism, etc.).Interestingly, this “arrow of complexity in evolution can guide us to explore 
general laws of nature. 


Of note, since information is relative to the agents perceiving it, information will potentially be transformed as 
different agents perceive it. Another way of stating this law is the following: information will potentially be 
transformed by interacting with other information. Information may propagate as fast as possible. However, only 
some information manages to propagate at all. In other words, we can assume that different information has a 
different “ability” to propagate, also depending on its environment. The “fitter” information, i.e. that which 
manages to persist and propagate faster and more effectively, will prevail over other information. Note the 
similarity with the meme concept (a meme is an infectious piece of information, see Heylighen, 2011, Meijer, 
2007). 


In relation to information, there is no agreed notion of life, which reflects the difficulty of defining this concept. 
Gregersen, 2010 explains: Many researchers have put forward properties that characterize important aspects of 
life. Autopoiesis is perhaps the most salient one, which notes that living systems are self-producing. Yet, it has 
been argued that autopoiesis is a necessary but not sufficient property for life. The relevance of autonomy and 
individuality for life have also been highlighted . These approaches are not unproblematic, since no living 
system is completely autonomous. This follows from the fact that all living systems are open. For example, we 
have some degree of autonomy, but we are still dependent on food, water, oxygen, sunlight, bacteria living in our 
gut, etc. This does not mean that we should abandon the notion of autonomy in life. However, we need to 
abandon the sharp distinction between life and non-life, as different degrees of autonomy escalate gradually, 
from the systems we considered as non-living to the ones we consider as living. In other words, life has to be a 
fuzzy concept. Under the present framework, living and non-living systems are both information. Rather than a 
yes/no definition, we can speak about a “life ratio” 


4. Information is partly hidden: we can only observe a limited part of reality 


The verb “to inform”, as employed in the common daily language, is originally related to the expression “to 
model according to a form”. As mentioned earlier, “to inform” derives from the Latin term “ in-formare”’, that 
indeed means “to give a form”. Aristotle wrote: "Information" (translated in current terminology) is a truly more 
primitive fundamental activity than energy and matter. Thus he seemed to imply that information does not have 
an immediate meaning, such as the world “knowledge”, but rather it encompasses a modality that precedes every 
physical form (Meijer, 2012). 


Once there is a form, the potential information can become expressed through one of its possible manifestations. 
The totality of all forms can then be regarded as (the) space, and can be viewed upon as a “know-dimension”. A 
form is intrinsically capable of movement (and hence of re- and de-formation as well as recombination). Series 
of such events may have created first manifestations of life and subsequently a spectrum of different life forms. 
The ability of a life form to control its own abilities can be defined as (proto) consciousness. This “awareness” 
of the surroundings enabled life forms to probe the immediate environment and also to experience time 
(according to sequence and relative motion of forms). Such data were crucial in the framework of maintenance, 
security and survival (see also section 9). The interpretation of a shapes in the environment, or forms of sensed 
energy, can be envisioned as individual information that provided primitive entities with such (proto)- 
consciousness. Perhaps the most important of all this is that consciousness, in more sophisticated forms, colored 
perceptions and directed manifestation of organisms by actively generating and selecting meaningful 
representations of the outer world. This in turn created self-awareness of the own life form, in relation to both the 
external and bodily environment. 


Information concepts have been examined, apart from the earlier mentioned Wiener (1948) and Shannon 
(1959), also by von Neumann (1963) in well known contributions and, more recently, by Frieden (2004). This 
generated useful theories to physics, to computation and to communications technologies. Information is 
hypothesized to be comprised of dual aspects, similar to the dual aspects of light: wave and particle. Wheeler 
(1990) stated that information is truly fundamental and exhibits two basic aspects: physical and phenomenal. 
Both aspects seem essential in the further understanding of consciousness. 
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According to Frieden, (2004): “In information theory, a clear difference should be made between intrinsic 
(bound) information [B I] and observed information [O I]. Intrinsic information is defined as the most complete 
information that describes an object known as Fisher information. In the process of observation.. for instance by 
a human being, an incomplete picture is obtained due to the inherent limitation of the observer (Fig. 6, for 
example, remember the uncertainty principle in quantum physics). 


Intrinsic “Fisher” information: the difference between intrinsic (bound) 
information [B |] and observed information [O |]: that what we can 
measure or observe is not equal to what exists in reality: information demon ! 
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Fig. 7: The veiled reality pictured as a firewall 


In the process of observation, photons play a crucial role: they probe (illuminate) the object (the source of 
information) and act as a communication carrier in the chosen communication channel or information flowing 
route (for instance a telescope or a microscope, see Fig. 7). Observation of such information can subsequently 
lead to mathematical description and finally to the formulation of laws of nature. Important in this aspect is the 
role of the particular probe particle (for instance a photon). In the process of probing the object, the probe 
particle interacts with the object and perturbs its intrinsic information. Nature therefore seems to play a 
“knowledge acquisition game” in which it adds a certain level of random noise to the data (this was called “the 
information demon”). 


According to Frieden: [B I] minus [O I] varies between infinite and zero, depending of the quality of the 
information (transmission) channel between object and observer as well as on that of the “measurement” with 
regard to sensory detection, perception and interpretation by the observer. This difference also indicates the 
ability to communicate the perceived observation, in a consistent form, to the external world (for example to the 
scientific community). Measurements are in principle imperfect” ([B I] — [O I] > 0). This difference can also be 
seen as a measure of complexity or, from the standpoint of the observer, as the relative inability to know 
perfectly. Thermodynamically bound information is a measure of disorder: [B I] has the intrinsic tendency to 
decrease (called entropy) and to spread across larger space (dissipation). /B I] is also a measure of value in the 
sense that it can be expressed in Bits or in Qbits (see Frieden, 2004) 


As treated above, if the information is fully observed and transmitted, it may be compared with the result of 
teleporting a particle: by sending complete information on the particular particle over a long distance a real 
particle (in material form) is created at the given distance (Zeilinger, 1999, and 2000). This shows the 
fundamental property of information: it precedes matter or, in other words, information [B I] produces matter. 
This concept of intrinsic information [B I] has been earlier called “Fisher information” (see the review of 
Frieden, 2004). 


[B I] may also be used to envision the phenomenon of entanglement of paired particles with opposite quantum 
mechanical spin over large distances: a measurement of the spin of one of the single particles immediately 
influences the spin of the other paired particle, irrespective of the distance between them (Bell, 1966). This is 
due to the fact that they share some form of intrinsic information that for observers represents a hidden variable, 
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instead of being due to classical signal transduction between the particles. Thus, the observed particle contains, 
what Bohm calls, “active information” about the unobserved particle (Bohm, 1980, Bohm and Hiley, 1987). 

In other words, humans with their evolutionary developed brain, can only see “reality” through a “firewall” that 
only permits a sort of selective filtration of information, see Jahn and Dunne (1997 and 2004). Therefore it is 
of utmost importance to identify the nature of these inborn filters, to develop mental abilities to inactivate them 
at least to some extent and and/or to create technology to potentially circumvent them. This may eventually be a 
feasible task: Spinoza (1677/1995) claimed that intelligence will ultimately learn to fully comprehend reality! 
Although the truth at the micro-level may be directly hidden for us, it can, in principle, be inferred despite this 
“information demon”: we may in various ways penetrate into this intrinsic information level. In this sense the 
universe will cooperate with intelligence. The goal in this cooperation is survival and consequently to reverse the 
destructive effect of the second law of thermodynamics. 


Science is concerned with the ability to make predictions that can be tested empirically. For example observing 
an interaction of particles through studying interference patterns in quantum systems, yields relevant 
information. Particle interactions can be seen as a form of information propagation and in fact, each particle is 
basically a bundle of information fully describing its current state, in other words: the wave function of a particle 
contains various modalities of information about the particle. The spatial part of the wave function contains 
information about the probability of localizing the particle in a given spot. The spin part has information about 
the probability of identifying it pointing one way or another, clearly the property of spin should be seen as a 
category of information rather than one of energy. This is also true for potential entanglement, that provides 
information of a paired particle, irrespective of their distance. Quantum information, however, is different from 
classical information since it cannot be established without its state becoming the measured value. Such states 
measured as a qubit are known as basis states or basis vectors”. 


5. Information as related to Neg-entropy and Syntropy: Order or Chaos ? 
Neg-entropy 


Ordered systems, such as our universe in the beginning, are supposed to expire in less ordered systems (increase 
of disorder or entropy increases, according to the principles of thermodynamics). A greater disorder implies that 
more information is needed to describe the system. An increase in entropy, consequently, means an implicit 
increase in information. Yet, in our part of the universe, contrary to the second law of thermodynamics, also a 
decrease in entropy is seen. This produces an increase of ordered complexity such as life forms, as was already 
described by Schrödinger, 1959. As mentioned earlier, this so called neg-entropy is associated with a virtual 
reduction of information from the Category B. and partly of type C., since, in a systematic manner, information 
is compressed (formative information). For example, the compression of information in formulating the laws of 
nature can be seen as an example of such a neg-entropic process. Presently, more and more of such information 
is generated and shared in the non-local information store that we call the internet. In this global process, 
interestingly, information density is increasing, despite the much larger area over which it is distributed. 


Syntropy 


The famous mathematician Fantappié already in 1944 formulated the Unitary Theory of the Physical and 
Biological World, and started from the consideration that half of the solutions of the fundamental equations of 
the universe had been rejected by physicists. Vannini and Di Corpo, 2011 explained it starting from the Klein- 
Gordon energy/momentum/mass equation of special relativity: E2 = m2c4 + p2c2 

In this equation E is energy, m mass, c the constant of the speed of light and p the momentum. This equation is 
quadratic and has two solutions, one positive (+E) and one negative (-E). Physicists had always rejected the 
negative solution since in the variable p there is time and in the negative solution time flows backward, from the 
future to the past. Einstein proposed to put p = 0, since the speed of bodies, compared to the speed of light, is 
very low and can be neglected. In this way the energy/momentum/mass equation simplifies into the famous E = 
mc2. Fantappié however believed that mathematics has a principle of reality, and that we cannot take in 
consideration only the part of the formulas that suits us. Fantappié decided to study the properties of both 
solutions, the positive and the negative solution and he found that the first solution describes energy that 
diverges from a point, from a source, as for example the light from a light bulb, whereas the negative solution 
describes energy that diverges from a point, backwards in time. 

Consequently in our observable world we appear to move forward in time, but in connection with a domain, 
hidden for us, experience the negative solution as converging forces. Fantappié named this tendency syntropy 
(from Greek syn=converging, tropos=tendency), in order to distinguish it from the law of entropy which is 
derived from the abovementioned positive solution. 
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Starting from this past-future duality, another mathematician, the New Zealander Chris King has developed a 
model of consciousness in which free will would arise from our being immersed in a dual stream of information 
travelling in opposite directions of time: on the one hand information from the past in the form of memories and 
experiences, on the other hand information from the future in the form of emotions (King, 2011). 


The syntropy model strikingly coincides with the ideas of Teilhard de Chardin: life, rather than being caused, 
would be guided by attractors which already exist in the future. His theory assumes that, in the future, there is a 
human-attractor towards which we are converging and evolving. This in contrast to a random biological 
evolution as dictated by Darwin’s classical theory. The formation of new complex structures would be driven by 
attractors that guide macroevolution processes towards more advanced complex structures through the 
mechanism of attractors that may retroact from the future. 


In 1928 Paul Dirac tried to get rid of the unwanted negative solution by applying the energy/momentum/mass 
equation to the study of electrons, turning them into relativistic objects. But, also in this case, the dual solution 
emerged in the form of electrons (e`) and antiparticles (e*). The antiparticle of the electron, initially named neg- 
electron, was experimentally observed in 1932 by Carl Anderson in cosmic rays and named positron. Anderson 
became the first person who proved empirically the existence of the negative energy solution. Consequently, the 
negative solution was no longer an impossible mathematical absurdity, but it was an empirically shown 
phenomenon. Dirac’s equation predicts a universe made of matter which moves forwards in time and antimatter 
which moves backwards in time. According to Wheeler’s and Feynman’s electrodynamics, emitters coincide 
with retarded fields, which propagate into the future, while absorbers coincide with advanced fields, which 
propagate backward in time. This time-symmetric model leads to predictions identical with those of conventional 
electrodynamics. For this reason it is impossible to distinguish between time symmetric results and conventional 
results (Wheeler & Feynman, 1949). In the 1970s Szent-Gyorgyi (Nobel prize, 1937) concluded that in living 
systems there was wide evidence of the existence of the law of syntropy, even though he never managed to infer 
it from the laws of physics. While entropy seems a universal law which leads towards the disintegration of all 
types of organization, syntropy reflects an opposite law that attracts living systems towards a more harmonic 
organization (Szent-Gyorgyi, 1977). Ilya Prigogine, winner in 1977 of the Nobel prize for chemistry, 
introduced in his book "The New Alliance", a new type of thermodynamics, the "thermodynamics of dissipative 
systems", typical of living systems. Prigogine stated that this new type of thermodynamics cannot be reduced to 


the rules or thermodynamics (Prigogine, 1979). Recently, Henry-Couannier, 2012, in a paper on: “Negative 
Energies and Time Reversal in Quantum Field Theory” reviewed the theoretical and phenomenological status of 
negative energies is in Quantum Field Theory, leading to the conclusion that hopefully their rehabilitation might 
be completed in a modified general relativistic model. 

Thus, the concept of syntropy, at first sight, seems related to neg-entropy (absence of entropy by), but as treated 
above it is rather based on a reversed flow of information from future, by which a converging information 
process is obtained that opposes the information-diverging processes of entropy: increased chaos is 
compensated for by ordered, life-conferring information flow (Vannnini and DiCorpo, 2011). 


How to express physical information 


What is the basic entity to describe information? Entropy, if considered as information is measured in bits. The 
total quantity of bits is related to the total degrees of freedom of matter/energy. For a given energy in a given 
volume, there is an upper limit to the density of information (the so called Bekenstein bound), suggesting that 
matter itself cannot be subdivided infinitely many times and there must be an ultimate level of fundamental 
particles. Bekenstein, 2011 in his overview "A Tale of Two Entropies", highlighted a connection between the 
world of information theory and classical physics. As mentioned above, this connection was first described by 
the earlier mentioned Shannon (1959), who introduced a measure of information content, known as Shannon 
entropy. As an objective measure of the quantity of information, Shannon entropy has obtained a central 
position, for example, the design of modern communication instruments and data storage devices, are based on 
Shannon entropy. As, mentioned above, Shannon entropy deals with an intuitive link between measures of 
uncertainty and information: the greater our uncertainty about the outcome of an experiment, the more one may 
gain from actually performing it. In fact, Shannon information represents a parameter indicating the expected 
information gain, even before we perform an experiment, and also an average gain following multiple 
repetitions. In this concept, the higher the deviation from uniform probabilities the more information is available. 
The central idea in this context is that information is a physical entity (it is encoded into configurations of energy 
and matter). Consequently physics, in fact, consists out of information, for instance by statistically indicating the 
amount of information imparted by prior conditions ("prior knowledge") at a given measurement. 
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Modern physics now considers the bit (binary digit) - the binary choice - as the ultimate fundamental entity. 
John Wheeler (1988), expressed this idea as “it-from-bit”, and implied that the basis of the physical universe - 
the “it” of an atom or subatomic particle - is not matter, nor energy, but a bit of information. Consequently, the 
entire universe should be seen as a cosmic processor of information. If elementary particles interact, they are 
exchanging bits or, in other words, they transmit quantum states. The universe can thereby also compute its own 
destiny. For instance, Lloyd (2006) postulated that there are content-holding structures in the universe, that 
posses "content" of whether they are "here or there”. At the same time, there are other cosmic structures that can 
read that content and may identify it to be non-random. They then use this information to recognize patterns and 
quantify how much information is in a particular channel. It is important to note here that information does not 
exist by itself, because it depends on an intrinsic system that is able to decode the “message” and can register the 
"sender" and "receiver". 


The Holographic Universe 


‘One Planch area 


event horizon 


a> 
Cae) 


Fig. 8: Schematic representation of a black hole (upper left) and the holographic universe (upper right) in 
which the integral information, expressed in bits, is holographically projected on a virtual screen, also 
enabling an entropic description of gravity, as opposed to the classical deformation of space/time (right below) 


Shannon's efforts to find a way to quantify the information contained in transmitted messages, led, as mentioned 
above, to a formula with the same form as that of Boltzmann. In his article “Information in the Holographic 
Universe”, (Fig. 8, see also section... ). Bekenstein, 2003, concluded that: "Thermodynamic entropy and 
Shannon entropy are conceptually equivalent: the number of arrangements that are counted by Boltzmann 
entropy reflects the amount of Shannon information one would need to implement any particular arrangement of 
matter and energy.” At first sight there seems to be a clear difference between the thermodynamic entropy and 
Shannon's entropy of information: the former is expressed in units of energy divided by temperature, the latter in 
essentially expressed in dimensionless "bits" of information, but this apparent difference is entirely a matter of 
convention. 


Conclusion: 


The expanding Universe can, in this view, be considered as the outcome of an entropic force which in its turn 
gives rise to the accumulation of information that provided biological evolution with a life conferring potential. 
Closely related to this is an intrinsic property of this system: the universe, in spite of the ongoing entropic 
processes, at the same time, is increasing order in relation to creation and further development of intelligence. 
This aspect is not only inevitably connected to its ultimate destination on the cosmic scale (see Barrow and 
Tipler, 1986), but it is also fundamental for the organization of life on the micro-level. As stated earlier, this 
phenomenon was called neg-entropy, and can be viewed upon as the compression of active information, such as 
the formulation of the laws of nature or the coding of information for the proteome in DNA/RNA. 
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6. Why a Science Philosophy of Information? 


The philosophy of information (PI) is the area of research that studies conceptual issues arising at the 
intersection of computer science, information science, information technology, and philosophy. 


According to Floridi (2011 b) this discipline includes: 


1. the critical investigation of the conceptual nature and basic principles of information, including its 
dynamics, utilization and sciences 

2. the elaboration and application of information-theoretic and computational methodologies to 
philosophical problems. 


The philosophy of information (PI) has evolved from the philosophy of Artificial Intelligence, logic of 
information, cybernetics, social theory, ethics and the study of language and information. 


Just what is information? According to Beaver (2012): The term is undoubtedly vague and still an important part 
of the modern linguistic landscape. We live in the “information age,” we read “information” in the papers, we 
can gather “information” on, say, the salt gradients of the currents in the Pacific Ocean, and we can talk about 
the amount of “information” that can be delivered over a wireless connection. Yet, as several philosophers have 
pointed out, we can scarcely say precisely what the term means. Given that it is also used differently across 
different fields of study (biology, communications, computer science, economics, mathematics, etc.), it is a 
hallmark of the philosophy of information to undertake this clarifying task, if the term “information” is to be 
informative at all. 


The expression: philosophy of information was coined in the 1990s by the abovementioned Luciano Floridi, who 
elaborated a unified and coherent, conceptual frame for the whole. Floridi (2010a) identified five different kinds 
of information: mathematical, semantic, physical, biological and economic, but this list is obviously not 
definitive. 


According to Floridi, four kinds of mutually compatible phenomena are commonly referred to as "information": 


Information about something (e.g. a train timetable) 
Information as something (e.g. DNA, or fingerprints) 
Information for something (e.g. algorithms or instructions) 
Information in something (e.g. a pattern or a constraint). 


The author stipulated: “the word "information" is commonly used so metaphorically or so abstractly that the 
meaning is quite unclear. Information is in fact a polymorphic phenomenon and a poly-semantic concept so, and 
it can be associated with several explanations, depending on the level of abstraction adopted and the cluster of 
requirements and desiderata orientating a theory. The abovementioned Claude E. Shannon, for instance, was 
very cautious: “The word ‘information’ has been given different meanings by various writers in the general field 
of information theory. It is likely that at least a number of these will prove sufficiently useful in certain 
applications to deserve further study and permanent recognition. It is hardly to be expected that a single concept 
of information would satisfactorily account for the numerous possible applications of this general field. (italics 
added)” (Shannon, 1993). Thus, following Shannon, Weaver, 1949, supported a tripartite analysis of 
information in terms of (1) technical problems concerning the quantification of information and dealt with by 
Shannon’s theory; (2) semantic problems relating to meaning and truth; and (3) what he called “influential” 
problems concerning the impact and effectiveness of information on human behavior, which he thought had to 
play an equally important role. And these are only two early examples of the problems raised by any analysis of 
information”. 


Floridi, also mentioned eighteen problems in information science that are in need of solution there by setting the 
agenda for future development in this research area while connecting it to previous work. The questions are 
discussed in Floridi, 2011a and are worthwhile to be cited here: 


1.What is information? 


2. What are the dynamics of information? 
3. Is a grand unified theory of information possible? 
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4. How can data acquire their meaning? 

5. How can meaningful data acquire their truth value? 

6. Can information explain truth? 

7. Can information explain meaning? 

8. Can (forms of) cognition be fully and satisfactorily analyzed in terms of (forms of) in-formation processing at 
some level of abstraction? 

9. Can (forms of) natural intelligence be fully and satisfactorily analysed in terms of (formsof) information 
processing at some level of abstraction? 

10. Can (forms of) natural intelligence by fully and satisfactorily implemented non- biologically? 

11. Can an informational approach solve the mind-body problem? 

12. How can information be assessed? If information cannot be transcended but can only bechecked against 
further information ... what does this tell us about our knowledge of the world? 

13. Could epistemology be based on a theory of information? 

14. Is science reducible to information modelling? 

15.What is the ontological status of information? 

16. Can information be naturalized? 

17. Can nature be informationalized? 

18. Does computer ethics have a philosophical foundation? 


Information-theoretic and computational methods, concepts, tools and techniques have already been developed 
and applied in many philosophical areas: 


e to extend our understanding of the cognitive and linguistic abilities of humans and animals and the possibility 
of artificial forms of intelligence (e.g. in the philosophy of AI; in information-theoretic semantics; in 
information-theoretic epistemology and in dynamic semantics); 

* to analyze inferential and computational processes (e.g. in the philosophy of computing; in the philosophy of 
computer science; in information-flow logic; in situation logic; in dynamic logic and in various modal logics); 

* to explain the organizational principles of life and agency (e.g. in the philosophy of artificial life; in cybernetics 
and in the philosophy of automata; in decision and game theory); 

* to devise new approaches to modeling physical and conceptual systems (e.g. in formal ontology; in the theory 
of information systems; in the philosophy of virtual reality); 

e to formulate the methodology of scientific knowledge (e.g. in model-based philosophy of science; in 
computational methodologies in philosophy of science); 

* to investigate ethical problems (in computer and information ethics and in artificial ethics), aesthetic issues (in 
digital multimedia/hypermedia theory, in hypertext theory and in literary criticism) as well as in psychological, 
anthropological and social phenomena characterizing the information society and human behavior in digital 
environments(cyber-philosophy). 
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Fig. 9: A representation of a multi-layered organization structure of the human brain, encompassing top- 
down and bottom-up information transfer on the basis of an evolved personal universe (world view), in 
recurrent interaction with the environment and universal mind. 


Modeling of physical and conceptual systems in relation to organizational principles of life, was recently 
performed for cognitive brain function on the basis of an iso-energetic and bi-cyclic information model of mind- 
brain relationships. The figure 9 shows the levels of organization of the brain, largely based on the concepts of 
Searle and Kauffman. The lowest levels of complexity range from elementary particles (photons, quanta), via 
atoms and protein molecules, whereas the higher levels are composed of individual neurons, neuronal networks, 
individual or personal brain. According to QM mind theories the (individual) mind is directly connected to the 
whole universe, via quantum fields interacting with the “personal universe”. This spatial-temporal organization 
is created through bottom-up ontological processes (bottom-up causation) and is also subject to top-down 
causation (Bohm, 1987), through interaction with a supposed general knowledge field (Meijer and Korf, 2013). 


Current Paradoxes of Information 


Beavers (2012), illustrated various kinds of philosophical problems that the philosophy of information confronts 
by examining three paradoxes that have received much attention in the literature. I cite: “The inverse relationship 
principle: that the informativeness of a piece of information increases as its probability decreases, , may seem 
intuitive at first glance, but as it stands, it leads to two problems with counter-intuitive outcomes. The first was 
framed by Hintikka (1970) which he named the “scandal of deduction.” The second was identified by Bar-Hillell 
and Carnap (1952) and is accordingly called the Bar-Hillell--Carnap Paradox. The third involves Weiner’s 
(1950) conflation of meaning with information and appears in Dretske (1981).Consider again the inverse 
relationship principle. The probability that a given (correct) conclusion or answer will follow from a logic or 
math problem defined in a formal language is 100 percent. It is therefore, according to the inverse relationship 
principle, maximally uninformative. Yet, as Hintikka notes, “in what other sense, then, does deductive reasoning 
give us new information? Isn’t it perfectly obvious there is some such sense, for what point would there 
otherwise be to logic and mathematics?” The Bar-Hillell-Carnap Paradox notes that since the less probable a 
piece of information is the more informative it is, and since contradictions are maximally improbable, they are 
the most informative, leading to another counter-intuitive conclusion. Appealing to Norbert Wiener’s equation of 
“amounts of meaning” with “amounts of information” (Wiener, 1950), Dretske noted a similar issue that 
challenges the inverse relationship principle. Any adequate theory of semantic information must somehow 
account for these paradoxes. Dretske does so by sharply distinguishing between meaning and information, which 
offers some help with the last paradox. Floridi (2011a) suggested that the absence of truth as a criterion for in- 
formativeness in standard theories of semantic information lies at the root of the problem. He suggests “a theory 
of strongly semantic information,” which provides the definition of semantic information as “well-formed, 
meaningful, and truthful data,” mentioned above. This seems to deal adequately with the first and second 
paradox, since taking truth into account means that “semantic information about a situation presents an actual 
possibility that is inconsistent with at least one but not all other possibilities”. This view renders a contradiction 
impossible where truth is concerned and a tautology vacuous because it eliminates any possibility of false-hood. 
Thus, both are uninformative(see for references Beaver, 2012). 


Preference for using information as a fundamental parameter 


Another benefit of using information as a basic descriptor for our world is that the concept is well studied and 
formal methods have already been developed, as well as its philosophical implications have been discussed. 
Thus, there is no need to develop a new formalism, since information theory is well established. One can borrow 
this formalism and interpret it in a new way. Finally, information can be used to describe other formalisms: not 
only particles and waves, but also systems, networks, agents, automata, and computers can be seen as 
information. In other words, it can contain other descriptions of the world, potentially exploiting their own 
formalisms. Information, therefore is an inclusive formalism.This is not to suggest that describing the world as 
information is more suitable than physics to describe physical phenomena, or better than chemistry to describe 
chemical phenomena. It would be redundant to describe particles as information if we are studying only 
particles. Rather, the suggested approach is meant only for the cases when the physical approach is not 
sufficient, i.e. across scales, constituting an alternative worth exploring to describe evolution. 
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7. Information from a quantum physics perspective 
Classical versus Quantum information 


According to Wikipedia, 2012, “The instance of information that is contained in a physical system is generally 
considered to specify that system's "true" state. In many practical situations, a system's true state may be largely 
unknown, but a realist would insist that a physical system regardless always has, in principle, a true state of some 
sort—whether classical or quantum. 


When discussing the information that is contained in physical systems according to modern quantum physics, we 
must distinguish between classical information and quantum information. Quantum information specifies the 
complete quantum state vector (or equivalently, wave function) of a system, whereas classical information, 
roughly speaking, only picks out a definite (pure) quantum state if we are already given a pre-specified set of 
distinguishable (orthogonal) quantum states to choose from; such a set forms a basis for the vector space of all 
the possible pure quantum states (see pure state). Quantum information could thus be expressed by providing (1) 
a choice of a basis such that the actual quantum state (See Fig. 10) is equal to one of the basis vectors, together 
with (2) the classical information specifying which of these basis vectors is the actual one. However, the 
quantum information by itself does not include a specification of the basis, indeed, an uncountable number of 
different bases will include any given state vector. Note that the amount of classical information in a quantum 
system gives the maximum amount of information that can actually be measured and extracted from that 
quantum system for use by external classical (decoherent) systems, since only basis states are operationally 
distinguishable from each other. The impossibility of differentiating between non-orthogonal states is a 
fundamental principle of quantum mechanics equivalent to Heisenberg's uncertainty principle. 
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Fig.10 : The choice aspect of consciousness as the resultant of two induced quantum states in the quantum 
brain as realized by wave resonance, superposition, coherence and entanglement, enabling memorizing the 
past and prehension of future events. 


As indicated above, digital information is, in general, expressed in bits which may have the value “0” or 
“1”(yes/no). In computers, bits are represented as the physical states of a certain physical system. It is obvious 
that a physical bit can only be either “0” or “1”, that is, if it is represented by a classical system. Yet, with the 
possibility of characterizing individual quantum particles in much greater detail, the question arises which new 
phenomena may occur when we use such quantum systems to represent information, assuming that their 
propagation and processing is determined by the laws of quantum physics. One interesting aspect comes up 
when we consider the qubit or quantum bit. In contrast to a classical bit, a qubit is not restricted to the states “0” 
or “1”, but it can also be in a superposition of “0” and “1”. This means that the value of the bit is not exactly 
defined. If it is measured, one gets randomly the answer “0” or “1”. Although in this way certainty is lost, a 
major advantage of a qubit is that the superposition can exist in many different forms, and consequently a qubit 
has the potential to represent much more information than the classical bit and renders extremely high 
calculation capacity 
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The instance of information that is contained in a physical system is generally considered to specify that system's 
"true" state. (In many practical situations, a system's true state may be largely unknown, but a realist would insist 
that a physical system regardless always has, in principle, a true state of some sort—whether classical or 
quantum. When discussing the information that is contained in physical systems, according to modern quantum 
physics, we must distinguish between classical information and quantum information. Quantum information 
specifies the complete quantum state vector (or equivalently, wave function) of a system, whereas classical 
information, roughly speaking, only picks out a definite (pure) quantum state if we are already given a pre- 
specified set of distinguishable quantum states to choose from. Note that the amount of classical information in a 
quantum system gives the maximum amount of information that can actually be measured and extracted from 
that quantum system for use by external classical (decoherent) systems, since only basis states are operationally 
distinguishable from each other. 


Von Neumann (1963) introduced an "ontological" quantum physics approached information theory as a 
knowledge-based discipline, which brought the role of the observer and the measurement instrument in the 
operation of the system. Stapp, 2003 described Von Neumann's view of quantum theory through a simple 
definition: "the state of the universe is an objective compendium of subjective knowings". This statement implies 
that the state of the universe can be seen as represented by a wave function which is a superposition of all the 
wave functions that conscious beings can collapse through observations. In this sense it is a sum of subjective 
acts, although collectively an objective one. Thus the physical aspect of Nature (the Schrödinger equation) can 
be viewed upon as a compendium of subjective knowledge. Of note: the conscious act of asking questions on the 
very nature of reality may drive the actual transition from one state to another, i.e. the evolution of the universe. 


Quantum information in a final context 


Potentially, all information that is ultimately available about the state of the universe could in the far future be 
collected and compressed by an advanced intelligence, producing a final knowledge register to be used as a 
recipe for the construction of next version of our universe. In other words: this ultimate syntropic type of 
information could be made suitable for black hole-mediated transmission into an adjacent space/time domain, in 
order to create a follow-up universe of our present one ( the so called cyclic model of our universe, see for 
cosmological projections: Vidal (2010), Vaas (2004), Heylighen (2010), Zizzi (2006) and Penrose, 2010). In 
this sense, intelligent life may be inevitable for the future evolution of our type of universe (cf. the “Strong 
Anthropic Principle”, (see Linde, (2004) and for the final destiny of intelligence, (Barrow and Tipler, 1986 and 
Tipler, 1995): “all events in nature belong to a particular form of different codified energy transformations, so 
that the total energy cannot be created or destroyed’. Alternatively, scientific observations made throughout the 
history of our universe may, through a process of backward causation, may lead to adaptation of the fundamental 
laws of nature that were often assumed to be fixed from the beginning (see Wheeler, 1987). Observations made 
throughout the entire duration of the universe, in this way, can contribute to fashioning the form of the laws in 
the first split second after the Big Bang, when they were still significantly malleable. Thus the potential for 
future life acted like an attractor, drawing the emerging laws towards a bio-friendly region in the parameter 
space (see Davies, 2003 and 2007). 


8. The Universe as created through a process of unfolding information 


From the birth of our universe to its supposed end, information will continuously flow, for example, in the 
process of biological and cultural/scientific evolution. This is not a time-linear event but should rather be seen as 
a chain of feed-back loops, in which existing information is processed and new information is generated and 
integrated. With regard to evolution, feed-back of information on the state of the whole, including that of the 
stable intermediates, of life forms is required to create and functionally integrate the particular building blocks of 
the entities that constitute the ongoing processes of higher complexification. This feed-back leads to perturbation 
of these basic processes that in turn can, but not always will, result in a to a higher level of functionality of the 
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whole. This cyclic flow of information, for example can lead to efficient adaption of cells and organisms in 
evolutionary processes. 
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Fig. 11: An example of including a universal information field in an integrated scheme, depicting our 
Universe as a circular flow of information with its material (right part of the figure) and mental (left) aspects, 
in which for these aspects a non-dual and complimentary matter/mind modality is assumed. This concept 
assumes a holographic quantum information field (universal consciousness), that is regarded as a 
fundamental component of our universe and gradually further develops, among others through feed-back 
processes and interaction with individual consciousness, in which humans and other intelligent life forms 
play crucial roles in observation of and participation in the cosmos. A circular model of the universe is 
proposed (more extensive treatment in Meijer, 2012). 


Yet, a basic perception of nature as a whole is only possible if a collective memory is available, which argues for 
some kind of universal knowledge domain. In principle, consciousness can be perceived as processing of 
information. Since consciousness is observed in literally all the aspects of evolution, consciousness should have 
a universal character and must be present at each level of the cosmos. Three aspects should be differentiated 
here: the gradual unfolding of the primary information that was present a priori at the start of our universe, and 
along with that, new information that should arises in the ongoing process of universal entropy and converging 
information, potentially induced by attractors. The interference of the latter two modalities of information, can 
be viewed upon as a holographic process, in which these two types of information, interacting in a two- 
dimensional space, are converted to a three-dimensional image. The universe as a holographic projection was 
earlier proposed by David Bohm, (1980) and later on worked out by Bekenstein, (2003), ‘t Hooft, (2001) and 
Hawking, (2010), among others. In a hologram, each sub-part contains the information of the total holographic 
picture. It is the unfolding (a priori) information that is the basis of this holistic aspect and forms the fundamental 
binding element in the universal information matrix (Fig. 11). This may give rise to evolution: the creation of 
form both in its material and mental modalities (as exemplified in Fig. 11) In our brain the latter aspect is 
reflected in our thoughts, sensory and extra-sensory percepts, memes, metaphors, concepts, models etc. 


One central feature of quantum mechanics is the existence of informational but non-causal relations between 
elements of systems. These relations are non-causal insofar as they are modulated instantaneously over any 
distance and do not involve the transfer of energy between the parts of the system. In conclusion: the above 
mentioned information matrix pervades all non-living and living elements of the universe and can be called a 
knowledge domain or a universal information field that may be structured as a holographic system (Meijer, 
2012). 

But how is information organized and integrated in nature? Although a reductionist scheme on the dynamic flow 
of information in nature from the micro- to the macro scale, as pictured in Fig. 12, seems intellectually 
satisfactory, such a scheme evidently lacks the aspect of integration and consistency that enable nature to act as a 
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whole at the different levels indicated. The unfolding and creation of information, as well as the processing of it, 
can be pictured as an act of composing of symphonic music: in addition to the interpretation by the maker and 
the musicians, it obtains significance through the subjective emotion of the listener. Unfolding can also be 
pictured as the growth of a huge tree from an extremely small seed (a priori information) that unfolds during 
maturing. During the growth of the tree, intrinsic (morphogenetic) information is used and new information is 
collected from the environment, resulting in steadily rising complexity as well as modulation of the basic recipe, 
resulting in the manifestation of life and survival. 
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Fig. 12: The dynamic flow of information in our Universe is pictured as starting with vibration of strings 
(lower part, inset left) in a 10 dimensional space, leading to elementary particles and atoms that form 
molecules as a basis for living cells such as neurons that on their turn, with other cell types, form our brain as 
a part of the human organism. Humans inhabit planet Earth, as a part of our galaxy and the universe, in a 
process of participation by natural and artificial intelligence. 


This phenomenon is often “explained” by, so called, “emergent” processes in which completely new properties 
are claimed to arise spontaneously from building blocks that themselves do not display that particular property. 
However, as mentioned above, the physical background and validity of the emergent concept is presently 
debated. Alternatively, the induction of novel complexity in time can be seen as a process of “backward 
causation”. 


Two different mechanisms may play a role here: Firstly, such a time-reversed causation may entail a feed-back 
of information from a future condition of higher complexity (see also section 7) This can be related to the 
observer effect in quantum physics in which the wave information collapses to particle information by the act of 
conscious observation, but only after the observer chooses to read and interpret the interference pattern (see the 
delayed choice model of Wheeler, 1990). An observer effect can even be envisioned to occur in observing the 
boundaries of our Universe through a telescope and thereby looking back in time to the Universe in its starting 
conditions. The observer may, in this manner, even perturb events at the time of birth of our universe (see 
Wheeler, 1990). Thus the present observation may influence the past in a retro-causal manner. In information 
terminology, one could say that such backward causation is to make a time-reversed copy of a future event. 


Backward causation may also be understood in relation to the so called transactional interpretation of quantum 
physics: collapse of the wave function and the experimentally observed time delays and “feeling the future 
aspects” may be due to the sending of an advanced wave (into the future) and simultaneously an offer wave (into 
the past) that then are accommodated by the best fitting future and past events (see Cramer, 1998 and 2005): 
the handshake effect). The produced answer waves, subsequently, are returned to the present and mixed in order 
to create the state of the particular wave function. Each quantum event in the present time thereby entails specific 
but not directly observable information from the future (Fig. 10). 
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Aharonov’s team and various collaborating groups (see Aharonov, 2010), studied whether the future events can 
influence the past, by sophisticated quantum physics technology. Aharonov concluded that a particle’s past does 
not contain enough information to fully predict its fate, but he wondered, if the information is not in its past, 
where could it be? After all, something must regulate the particle’s behavior. In 1964, Aharonov, then in New 
York, proposed a new framework called time-symmetric quantum mechanics. Recent series of quantum 
experiments in about 15 other laboratories around the world seem to actually confirm the notion that the future 
can influence results that happened before those measurements were even made. 


Time Symmetric Formulation of Quantum Mechanics 
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Fig 13: Experiment supporting” time symmetric ” quantum physics 


Generally the protocol included three steps: a “pre-selection” measurement carried out on a group of particles; an 
intermediate measurement; and a final, “post-selection” step, in which researchers picked out a subset of those 
particles on which to perform a third, related measurement. To find evidence of backward causality, information 
flowing from the future to the past, the effects of, so called, weak measurements were studied. Weak 
measurements involve the same equipment and techniques as traditional ones but do not disturb the quantum 
properties in play. Usual (strong) measurements would immediately collapse the wave functions in superposition 
to a definite state. The results in the various cooperating groups were amazing: repeated post-selection 
measurement of the weak type changed the pre-selection state, clearly revealing an aspect of non-locality 

( Fig. 13). 

Thus, according to Aharonov and associated research teams, it appears that the universe might have a destiny 
that interacts with the past, in order to bring the present into view, in line with the earlier mentioned theories of 
Wheeler and Fantappie. 
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The micro-world: elementary particles, waves or strings ? 
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Fig. 14: Elementary particles (below left) may also behave as waves (middle) or, even smaller, string elements 
that take different forms (upper part right) and are supposed to vibrate in a > 5-dimensional space, (depicted 
in the cartoon up left), according to the M-theory. 


This highlights the notion that matter should be seen as a “frozen” (collapsed) aspect of wave information, each 
particle is in fact material point information in a quantum field and living organisms are complex compositions 
of billions if such wave/particle modalities. This idea is very much in line with the idea that, on the deepest 
micro-level, nature can be described as vibrational energy, in the sense that each specific type of elementary 
particle should be seen as one modality of vibration of strings. As mentioned earlier, strings might represent the 
most fundamental supposed building blocks of the universe according to the string and M-theories (Fig. 14) 


Yet, as treated above, it should be realized that we cannot really detect what an electron or even an atom is really 
like: we will only see their shadows as representations on the background (as exemplified in the metaphor of 
Plato’s cave). All of the above mentioned micro-events cannot be observed directly by humans since, as treated 
before, the measuring instruments and the act of observation intrinsically disturbs the bound information. Such 
events can only be indirectly inferred by postulating theories, designing models and verification of these models 
by experimentation. On the human level, this feeling of the future aspect may be a brain process that occurs in 
the unconscious domain that is proposed to represent 90% of the brain’s workspace and has also be related to 
aspects of clairvoyance and telepathy (see Radin, 1997, 2006, Grof, 1987 and Griffin, 1997). 


What is the underlying basis for all of these processes in nature? There are now attempts to develop a “theory of 
everything, abbreviated TOE” on the basis of string theories (see Green, 2004). Such a theory should be valid 
both on the micro (quantum) level and macro (cosmological) level including an adequate concept of gravity. 
(Fig. 14, see also section 10). Another candidate to describe the deep structure of reality, therefore, is the so 
called loop quantum gravity theory (see Smolin, 2004), in which matter exists at the nodes of an extremely fine 
spin network. Interestingly attempts have been made by describing consciousness as being produced by the 
network of spin movements of elementary particles that make up our brain (see Penrose, 2004; Hu and Wu, 
2010), and also Meijer and Korf, 2013. 


Several authors have proposed that the entire universe can be calculated (Lloyd, 2006) and may have a 
mathematically defined structure (see Tegmark,...... , Fig. 15), as also earlier implied by Wigner, 1960. Of 
note, it should be stressed that such theories can never fully describe reality without taking into account the 
phenomenon of consciousness and self-awareness, as essential parts of an information-generating and as well as 
information-processing system in our world. Anyway, a consistent “theory of everything, TEO” should also 
contain an 
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Tegmark’s TOE: The Mathematical Universe 


y 


MATHEMATICAL STRUCTURES OF THE UNIVERSE 


Over the course of history, researchers have associated geometric shapes with properties of the universe. The ancient Greeks studied 
Platonic solids, while Einstein considered a 40 block universe and string theorists postulate extra dimensions of space. According to 
the "mathematical universe hypothesis", the cosmos is equivalent to a mathematical structure, which might be represented by a 
more complex object 


Platonic solids 
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Fig. 15: Biological information may have a mathematical foundation (see references Wigner, Lloyd and 
Tegmark). 


explanation for itself (Vedral, 2010). Charles Seife (2012), recently, postulated a natural teleology for the 
efficient causation in biological evolution, meaning that ”the universe is rationally governed in more than one 
way, not only through the universal quantitative laws of physics that underlie this efficient causation, but also 
through principles which imply that things happen because they are on a path that leads to certain outcomes, 
notably the existence of living, and ultimately of conscious organisms”. He further argued that “not only 
emergence of life from a lifeless universe of reproducing organisms but also consciousness should be included in 
a TEO, including the development of consciousness into an instrument of transcendence that can grasp objective 
reality and objective value. The universe has become not only conscious and aware of itself, but capable of some 
respects of choosing a path for the future”. 


9. Information as self-organized complexity in the evolution of life 
Information and life processes 


According to Gershenson, 2010: ”The last decades there is a great interest in the relationship between energy, 
matter, and information. One of the main reasons for this arises because this relationship plays a central role in 
the definition of life: Hopfield, 1989 suggests that the difference between biological and physical systems is 
given by the meaningful information content of the former ones. This does not imply that information is not 
present in physical systems, but, as Roederer, 2005 puts it, information is passive in physics and active in 
biology. However, this requires a complicated concept in which information is expressed in terms of the 
physical laws of matter and energy. In the particular paper, the inverse approach was proposed: let us describe 
matter and energy in terms of information ! If atoms, molecules and cells are described as modalities of 
information, there is no need of a qualitative shift (from non-living to living matter) while describing the origin 
and evolution of life. In this sense rather a quantitative shift (from less complex to more complex information) is 
at stake. 


In Living Systems Miller, 1978 provided a detailed look at a number of systems in order of increasing size, and 
identifies his subsystems in each. By definition, living systems are open, self-organizing systems that have the 
special characteristics of life and interact with their environment. This takes place by means of information and 
material-energy exchanges. Essential subsystems process information for the coordination, guidance and control 
of the system. The twenty subsystems and processes of all living systems are arranged by information input- 
throughput-output processes which take place in a so called input transducer that brings information into the 
system, and an ingestor that brings material-energy into the system. Processes which take place in the systems 
throughput stage are information processes. An internal transducer receives and converts information brought 
into system channel and a so called “net” distributes information throughout the system, a decoder: prepares 
information for use by the system timer that maintains the appropriate spatial/temporal relationships. An 
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associator maintains the appropriate relationships between information sources memory that stores information 
for system use. A decider: makes decisions about various system operations encoder that converts information to 
needed and usable form. A reproducer handles this information and carries on reproductive function boundary 
that with information, protects system from outside influences Processes which take place in the systems output 
stage output make use of a transducer that handles information output of the system. 


The drawback with the physics-based approach to the studies of life and cognition is that it requires a new 
category, that in the best situations can be referred to as “emergent”. Emergence can, in some cases, be a useful 
concept, but it is clearly not explanatory: obviously it is always an explanation in retrospect and as such does not 
contain predictive power. No physical model have been developed that can predict an emergent phenomenon. 
Moreover, the concept of emergency stealthily introduces a dualist view of the world: if we cannot properly 
relate matter and energy with processes such as life and cognition, we are forced to see these as separate 
categories. Once this step is made, there is no clear way of studying or understanding how systems with life and 
cognition evolved from those without it. However, if we see matter and energy as particular, simple cases of 
information, the dualist trap is avoided by following a continuum of information processing in the evolution of 
the universe. Physical laws are suitable for describing phenomena at the physical scale. The tentative laws of 
information, presented here, aim at being suitable for describing phenomena at any scale. Certainly, there are 
other approaches to describe phenomena at multiple scales, such as general systems theory and dynamical 
systems theory. These approaches are not exclusive, since one can use several of them, including information, to 
describe different aspects of the same phenomena. 


A unified concept of information was earlier proposed also as a form of self-organized complexity, a model that 
may be equally applicable to the physical, biological and human/social domains by Bawden, (2007). We cite the 
following section from this excellent article: "The seemingly empty space around us is seething with 
information. Much of it we cannot be aware of because our senses do not respond to it. Much of it we ignore 
because we have more interesting things to attend to. But we cannot ignore it if we are seeking a general theory 
of information. As mentioned above, Stonier, (1990, 1992, 1997) made one of the first detailed attempts to unify 
the concept of information in the physical, biological and human domains. Starting from the concept of 
information as a fundamental constituent of the physical world, Stonier proposed relations between information 
and the basic physical quantities of energy and entropy, and suggested that a general theory of information may 
be possible, based on the idea that the universe is organized into a hierarchy of information levels. Stonier 
identified self-organizing information processing systems as the "physical roots of intelligence", based on his 
conception of information as a basic property of the universe”. 


Madden, (2004) focused on the biological domain in his evolutionary treatment of information, examining 
information processing as a fundamental characteristic of most forms of life. He argued that Lamarckian 
evolution, the idea that characteristics acquired by a biological organism during its lifetime can be passed on to 
their descendants, while discredited in general biology, may be appropriate for understand the evolution of 
human societies, including their information behavior. Madden proposed that insights from the information 
sciences may be valuable to the supposedly more 'basic' sciences, in this case the biological sciences, because of 
the commonality of the “information” concept. Bates, (2005), like Stonier seeking to reconcile the physical, 
biological and human forms of information, took the general definition that "information is the pattern of 
organization of everything". All information is “natural information”, existing in the physical universe of matter 
and energy. “Represented information” is either “encoded” (having symbolic, linguistic or signal-based patterns 
of organization) or “embodied” (encoded information expressed in physical form), and can only be found in 
association with living creatures. Beyond this, Bates defined three further forms of information: Information 
typel: the pattern of organization of matter and energy; Information type 2: some pattern of organization of 
matter and energy given meaning by a living being (or its constituent parts) as well as Information type 3: 
Knowledge: information given meaning and integrated with other contents of understanding”. 


Self-organizing systems are not only a topic of relatively recent interest, but are of importance in a variety of 
areas in the physical sciences (Davies, 1987, 1998). The interest in them comes from two perspectives. The 
ubiquitousness of self-organization has led some scientists to propose that there may be ‘laws of complexity’, 
such that the universe has an ‘in-built’ propensity to organize itself in this way; this view is far from generally 
accepted, but is gaining support. On the small-scale, it may be observed that simple physical and chemical 
systems show a propensity to 'self-organize': to spontaneously move towards a mode which is both organized 
and also highly complex (Kauffman, 1993, 2008). Both evolution of species and individual ontology have a 
common principle: relatively simple entities evolve to more complicated organisms. However, the Darwinian 
type of evolution does not solely lead to biological structures with higher complexity, but also to entirely new 
structures that cannot be predicted or deduced from the properties of precursor components. The properties of the 
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constituting elements, somehow, enable an integrated and interacting network that is largely unpredictable from 
the properties of these precursor elements. In other words, a cell is more than a collection of molecules such as 
proteins, lipids and nucleic acids. Rather, it is a well-organized entity that, for instance, entertains a correct 
replication process and gains survival based on an adequate adaptive response to environmental 
challenges(Kauffman, 2012) On the large scale, science must account for the emergence of highly complex 
organized structures - stars, galaxies, clusters of galaxies, and so on - in a universe which theorists assure us was 
entirely uniform and homogenous immediately after its creation. It is still not clear what the origins of this 
complexity are; it is generally assumed to come from gravitational effects, acting on very small inhomogeneities 
(Davies 1998). Gravity in the early universe can therefore be seen as "the fountainhead of all cosmic 
organization, triggering a cascade of self-organizing processes" (Davies 1987, Fig.16). 


NATURE or REALITY 


EDITED BY 
Paul Davies and Niels Henrik Gregersen 


Fig. 16: The Fabric of Reality on the Basis of Information 


With the increasing emphasis on the understanding of genetic information is the tendency to describe life itself 
as an informational phenomenon. Rather than defining living things, and their differences from non-living, in 
terms of arrangements of matter and energy, and of life processes, metabolism, reproduction, etc., it is 
increasingly usual to refer to information concepts. Life, thought of in these terms, is the example of self- 
organized complexity par excellence. But with life comes a change from the organized complexity in the 
physical universe: with life we find the emergence of meaning and context. The genetic code, for example, 
allows a particular triplet of DNA bases to have the meaning a particular amino acid is to be added to a protein 
under construction; but only in the context of the cell nucleus. 


It has also become clear that the origin of life itself may best be viewed as an “information event”: the crucial 
aspect is not the arrangement of materials to form the anatomy of a living creature, nor the beginning of 
metabolic processes; rather it is the initiation of information storage and communication between generations 
which marks the origin of life (Davies 1998, Floridi, 2005). An exponent of a new interest in the 'philosophy of 
information’ within the discipline of philosophy itself, recasts the idea of knowledge as “justified, true belief” 
into the idea that information is “well-formed, meaningful and truthful data”. This seems more suitable for the 
needs of information science, but does not reflect the rather muddled reality of the human record. Perhaps the 
most interesting philosophical approach is that of Kvanvig (2003), who argues that we should replace 
“knowledge' with 'understanding” as a focus for interest. Understanding, for Kvanvig, requires "the grasping of 
explanatory and other coherence-making relationships in a large and comprehensive body of information". 


The linking thread, and the unifying concept of information here, is self-organized but guided complexity. The 
crucial events which allow the emergence of new properties are: the origin of the universe, which spawned 
organized complexity itself; the origin of life, which allowed meaning-in-context to emerge; and the origin of 
consciousness, which allows self-reflection, and the emergence of understanding, at least partly occasioned when 
the self reflects on the recorded knowledge created by other selves. If, therefore, we understood these three 
origins fully, we would, presumably, understand information itself equally fully, and the ways in which its 
various forms emerged. Sadly, the beginnings of the universe, of life, and of consciousness, are among the most 
deep and difficult problems for science (Gleiser, 2004). 


As mentioned before, there has been a trend in science, following the so-called “strong anthropic principle’, to 
conjecture that the emergence of life and consciousness may, in some ill-understood way, have an effect of 
backward causation, so as to affect the nature of the universe which have rise to it. The analogy for our purposes 
would be to allow the possibility that the emergence of human information, knowledge and understanding is in 
itself a force in the physical universe, which can influence the generation of complexity in all domains (see 
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Fig.17). This is an intriguing speculation, but it is not necessary to accept it in order to believe that this studies 
may have some value for the understanding of self-organization and complexity in other domains”. 


Universal consciousness in the Information Universe 


D.K.F. Meijer : The Information Universe, in: Syntropy Journal, 2012 
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Fig. 17: Compressed universal information as the recipe for life 


Davies, 2003 explains: The missing concepts that prevented the earliest investigators of life and consciousness 
from succeeding in their quest were: 1) a generalized theory of information; 2) a deeper understanding of 
quantum science itself, with its associated phenomena of non-locality/entanglement, and quantum holography; 3) 
an adequate theory on chaotic processes, that is necessary to understand the nonlinear evolutionary processes 
that caused consciousness to evolve toward the self-consciousness experienced by humans. As mentioned before, 
on the basis of these concepts, consciousness now seems an essential and integral modality in the manifestation 
of the material world. 


One blind spot in evolutionary theory is the possible influence of non-local quantum information transfer in the 
bio-construction of the first primitive cells (Fig. 18 and 20), in which information processing and replicating 
abilities are at stake rather than complexity per se. According to Davies (2003) and the same author in Abbott 
(2008), quantum mechanics provides a way to drastically shorten the trajectory of matter to life, by exploiting 
the parallel processing properties of superpositions and wave interference. It is quite likely that bio-systems 
selected potential life components from a great number of non-living states through wave superposition. 


The transition from non-life to life can, in this manner, be considered as a quantum-mediated process in which 
the environment served as a sort of measuring device, that enabled the material expression of the particular wave 
patterns. These dynamic conditions also enable top-down causation (Fig. 19), by information control, that is 
likely to play a central role in evolution and comprises aspects that are basic for any information acquisition 
process, namely mutual information and information selection (see also Patel, 2001, and Mc Fadden, 2001). 


But what is information control in this framework really? This is not related to Shannon’s (1959) theory of 
communication (in the context of controlled transmission), that is a general theory of information. A mentioned 
earlier, this theory is centered on signal/noise discrimination, the message is already selected and well defined 
from the start: the selection among several alternative states already occurred at the level of input or sender. The 
crucial item here is only to reliably transmit the sequence of bits that has been selected, in the presence of 
potential disturbances. In contrast, a real information theory, for instance that of Wiener’s (1948), starts with an 
input as a source of variety and has the selection only at the end of the information-processing. Thus, a message 
here is rather the message selected by the receiver. It goes without saying that any information reception will be 
subject to the initial variety, in addition to the influences of disturbance, dispersion, and use of any of this 
information, at the most elementary level, already constitutes information selection. 
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The miracle of the first cell: irreducible complexity ? 
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Fig. 18: Biological evolution theory: potentials and problems 


This is of major relevance for biological systems, since they are confronted with an environment that includes 
sources of uncertainty, and for this reason such systems do not have control from the start of the information that 
has been sent. Even inside a single cell (Fig. 20) there is such a problem, due to the modularization of the 
different subsystems. Consequently, in this case, the control must somehow be exerted while having only a 
limited pool of resources 


An important question remains: if a sort of “recipe for life” was present non-locally in the context of a 
bidirectional time concept and/or potential backward causation, how did this information influence evolutionary 
processes such as self-assembly and auto-catalysis? (see Paul Davies in: Abbott et al., 2008). According to the 
traditional information theory, the main item is reliability, understood as the matching between input and output. 
However, in biological phenomena one has a condition in which the receiver does not have full control over the 
input and therefore is forced to “guess” the nature of the input by taking the received partial information rather as 
a sign of it. As mentioned above, at any biological level, the receiver is in general flooded with incoming data, 
and has to separate background data (important but constant) and noise (irrelevant data) from relevant 
information, data that are needed for some purpose and may be expressed in algorithmic terms (see Fig. 19). 
Therefore, information control consists in information selection, often involving a sort of guess from a certain 
point of view, and this represents the goal of the system. For instance, a bacterium searching for an energy 
source may use a specific temperature gradient (the received information) as a sign of this source. In this 
framework it is necessary to state how goals and feedback control are linked (see Murphy, 2011, Fig 19). 


Information control via feedback is not the only way to have control via information, yet it plays a fundamental 
role in living systems, being involved in any homeostatic process. In conclusion, in any information exchange 
we have selection at the end, not at the start. That is, if the output selection is saying something about the input, 
the receiver starts a new information process aiming at the source, thereby inverting somehow the ordinary flow 
of information from the source to the receiver, and in other words enters the process of backward causation. 

An attractive hypothesis is that quantum mechanical mechanisms, acting upon primordial information, were 
instrumental in the origin of first life and the construction of the first homeostatic and replicating cells. In this 
framework one should realize the extremely complex structure of the cellular machinery (see Fig. 20), not only 
its versatile plasma (outer) membrane, that is equipped with transport, channel and signal-transducing proteins, 
(Meijer et al, 1999) but also within the cell the various organelles, for instance involved in the production of 
energy and storage of genes. The genome is read out to produce at least 100.000 functional proteins in the 
cytoplasm, involved in a network of metabolic and repair processes as well as in intracellular movements (see 
for quantum mechanical mechanisms in genetics Patel, 2001, Mc Fadden, 2001, Schempp, 2003). 
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Backward causation in Life processes 


Fig. 19: Backward (downward) causation in (neuro)-biological processes on the basis of (see Al.b) a space of 
possibilities, at an intermediate level, in a circular mode (upper left inset). Feed-back control is shown as a 
comparator that determines the difference between a system state and goal and provides an error signal 
activating the controller to correct the particular error, a mechanism that operates for example in the 
DNA/RNA protein synthesis machinery (lower part). B1: Input information as a source of variety initiates an 
information process that is finalized when information selection is accomplished, that is then taken again as 
informative for the further input relation, by which a new information round is started (above right, modified 
from Auletta et al.). 


Seife (2012) asked a rightful question: “is it likely that only the process of natural selection generated creatures 
with the capacity to discover by reason the truth about reality that extends vastly beyond the initial appearances 
as we continue to do and is it credible that selection of fitness in the prehistoric past should have fixed capacities 
that are effective in theoretical pursuits that were unimaginable at that time?” If one further realizes that 
survival implies a fine-tuned homeostatic effort, we may conclude that it is highly unlikely that all of this was 
coming together by pure chance, even if it took billions of years to let these chains of events be developed into a 
coordinated cellular network. Only by a primordial recipe or through backward causation that enabled a 
“feeling of a future” this amazing becoming can be imagined. Of note: a collective memory of the whole nature 
was therefore a prerequisite for the origin of life. On the basis of a combination of these elements, in a concerted 
action, it was possible that, as treated above, parallel innovations in biophysical complexity occurred. Only 
expressed in wave functions such quantum states could be brought in superposition, yet only after an intelligent 
search and selection process in nature. One prominent example was the construction of whole series of 
individual proteins, each having an exact spatial structure, in order to render them functional as enzymes or to 
be instrumental in the cooperation of large series of functionally related proteins in regulatory or cell- 
protective processes in the whole organism. 


Davies (2004) further explains: 


“Quantum mechanics provides an explanation for the shapes of molecules, crucial to the templating functions of 
nucleic acids and the specificity of proteins. The Pauli exclusion principle ensures that atoms and molecules 
possess definite sizes, which in turn determines not just templating, but differential diffusion rates, membrane 
properties and many other important biological functions. Quantum mechanics also accounts for the strengths of 
molecular bonds that hold the machinery of life together and permit metabolism. But these examples are not 
quite what Schrödinger and Bohr were hinting at. They merely serve to determine the structure, stereochemistry 
and chemical properties of molecules, which may thereafter be treated as essentially classical. This leads to the 
ball-and-rod view of life, which is the one routinely adopted by biochemists and molecular biologists, according 
to which all essential biological functions may be understood in terms of the arrangements and rearrangements 
of classical molecular units of various shapes, sizes and stickiness. 


But there are fundamental aspects of quantum mechanics that go beyond this description, such as: 
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- Superpositions and various aspects of quantum phases, such as resonances. 

- Entanglement. 

- Tunneling. 

- Aspects of environmental interactions, such as the watchdog and inverse watchdog effects. 
- Abstract quantum properties such as supersymmetry 


Davies distinguished three possibilities of potential interest: 


- Quantum mechanics played a significant role in the emergence of life from nonliving chemical 
systems in the first place, but ceased to be a significant factor when life got going. 


- Quantum information processing may have played a key role in the emergence of life, and a 
sporadic or subsidiary role in its subsequent development. There may be relics of ancient quantum 
information processing systems in extant organisms, just as there are biochemical remnants that 
give clues about ancient biological, or even pre-biological, processes. 


- Life started out as a classical complex system, but later evolved some form of quantum behavior as 
a refinement. For example, if biological systems can process information quantum mechanically, 
they would gain a distinct advantage in speed and power, so it might be expected that natural 
selection would discover and amplify such capabilities, if they are possible. This is an extension of 
the dictum that whatever technology humans invent, nature normally gets there first. 


Both experimental and theoretical work offers circumstantial evidence that non-trivial quantum mechanical 
processes might be at work in biological systems. Some examples are: 


1. Mutations. Ever since Crick and Watson elucidated the structure of DNA the possibility has been seriously 
entertained that mutations might occur as a result of quantum fluctuations, which would serve as a source of 
random biological information. Proton tunneling can indeed spontaneously alter the structure of nucleotide 
bases, leading to incorrect pair bonding. McFadden and Al-Khalili, .... have suggested that, in some 
circumstances, the genetic code should be regarded as a quantum code, so that superpositions of coding states 
might occur, leading to spontaneous errors in base pairing. 


2. Enzyme action. Enzymes are proteins that catalyze biochemical reactions but their hugely accelerated 
reactions rates, with factors as large as 10, are difficult to account for by conventional catalytic mechanisms. 
Evidence that quantum tunneling plays an essential role has been obtained for many enzyme-driven reactions, 
and it is likely that tunneling is an important factor contributing to the extraordinary efficiency of enzyme 
catalysis. 


3. Genetic code. The origin of the genetic code is a major area of study. Patel has argued that the code contains 
evidence for optimization of a quantum search algorithm. 


Living systems form a very special subset among the set of all complex systems. Biological complexity is 
distinguished by being information-based complexity, and a fundamental challenge to science is to provide an 
account of how this unique information content and processing machinery of life came into existence. Most 
commentators agree that the subset of living systems represents an extremely small fraction of the total space of 
complex systems. For example, the fraction of peptide chains that have biological efficacy is exponentially small 
among the set of all possible sequences. Viewed this way, the origin of life is a type of search problem. Given a 
soup of classical molecular building blocks, how did this mixture “discover” the appropriate extremely 
improbable combination by chance in a reasonable period of time? Simple calculation shows that it would take 
much longer than the age of the universe. 


Since quantum systems can exist in superpositions of states, searches of sequence space or configuration space 
may proceed much faster. In effect, a quantum system may “feel out” a vast array of alternatives simultaneously. 
In some cases, this speed-up factor is exponential. systems exploit quantum information processing in some way, 
either to kick-start life, or to assist in its more efficient running? ” 
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The mirracle of the first cell: an embodiment of usefull information! 


= Superposition and entanglement of wave information 

= Central search and selection pool for environmental information 
= Parallel processing and selection of non-living states Y 
= Control information and goal directed backward causation 
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Fig. 20: Diagram of the cell with its membranes and organelles and nucleus with gene information encoded 
in DNA (see Meijer, 1999.)Right: Mutations in DNA may involve quantum effects. 


According to Conrad, 1989: “Biological systems have a vertical architecture that allows them to exploit micro- 
physical dynamics for information processing and related macroscopic functions. Macroscopic sensory 
information in this vertical picture is transduced to increasingly microscopic forms within biological cells and 
then back to macroscopic form. Processing of information can occur at any level of organization, but much of 
the most powerful processing occurs at the molecular and submolecular level. The open process of Darwinian 
evolution plays an important role, since this provides the mechanism for harnessing physical dynamics for 
coherent function. The vertical architecture is analogous to a quantum measurement system, with transduction of 
input signals corresponding to state preparation and amplification of the microstate corresponding to 
measurement. The key point is that the microphysical dynamics is not classically picturable, whereas the 
macroscopic actions are definite and picturable. If this analogy is taken seriously, it becomes necessary to 
suppose that irreversible projection processes occur in organisms, despite the fact that the standard equations of 
motion are reversible. We construct a model that embeds such irreversible measurement interactions into 
interactions that mediate the conventional forces. The idea is that the forces between observable particles depend 
on the density of negative energy particles in a surrounding Dirac type vacuum. In systems that are not overly 
macroscopic or overly far from equilibrium this dependence is hidden, and as a consequence the force appears 
conservative. The model suggests that the irreversible aspect of the dynamics played an important role in the 
early universe, but became masked in ordinary laboratory situations as the structure of the vacuum and the 
distribution of mass and charge equilibrated. Organisms are particularly effective at unmasking the underlying 
irreversibility due to their sensitive amplification mechanisms. Unifying measurement and force type interactions 
makes it possible for physical models to fit more naturally to models of cognition”. 


12. Information transfer in the human cultural evolution 


It should be stressed that using the term “transmission of information”, several aspects should be distinguished: 
the level at which information transfer takes place (in the atom, in the cell, in the brain), the actual content of the 
information, the type of information (vibration pattern, sequence of nucleotides, spatial forms of a protein, etc.), 
the density of information (the data content per unit of space), as well as the impact of the particular information, 
for instance in evolutionary processes or in a cultural setting. As treated above, with regard to the latter aspect, it 
has been proposed earlier (see Shannon, 1949), that the impact of information is inversely proportional to the 
probability that the information arises. Nature preferentially detects anomalies and deviations from normal 
patterns of common reality and this may also hold for human culture! (see also Vedral, 2010). 
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Generally speaking, the concept of information in our world seems closely related to notions of news, constraint, 
communication, control of data, form, instruction, knowledge, meaning, mental stimulus, repeating patterns, 
perception of experience, as well as representation of observations and pattern recognition. 


Since “Information”, is often used as a “container term”, it seems important to differentiate information in its 
daily use and in its very nature into, at least, four interrelated layers: 


A. Intrinsic information, such as the micro-physical properties of the constituent elementary particles 


B. Shaping information, which is the neg-intropic or syntropic information that gives form to 
matter/energy and, for instance, is expressed the basic genetic information of living organisms. 


C. Information containing meaning: the type of information that is produced in our brain and represents 
explicit information that was obtained through interaction with the environment and subsequently translated, 
stored as scientific and/or cultural representations, percepts, concepts and/or models that have meaning for us. 


D. Sub-numinous information (mostly non-conscious), that extends to feeling the future, qualia, intuition 
serendipity, synchronicity, channeling, telepathy, clairvoyance and other subjective human experiences. 


In the biological and cultural evolution, with their ever-increasing complexity, information is a key aspect and in 
particular the mechanisms of information transfer deserve further attention. Information may be transmitted in 
very different ways and at very different levels (see Fig. 18). In the living cell this may constitute chemical and 
electrical signals, but also specific spatial perturbations, for instance, in the 3-dimemsional structure of proteins 
as well as in specific sequences of nucleotide building blocks of DNA in the genes (belonging to the earlier 
mentioned category A, or intrinsic information). 


Cultural flow of Information 
Complexity ; 


Trans- i hea Level of information ? Culture J Evolution 
mission recognition 


Content of information ? 


Nature of information? 


Density of information ? 
Pulses J Brain Vectors Jorxo-rep. 


Endo-Replic. 


—> 


Interpretation 


Fig. 25: The different forms of information and information processing in living organisms and human 
culture, represented as a circular process of pattern recognition and signal processing through detection by 
senses, leading to activation of neurons. Neuronal storage (short and long term memory) takes the form of 
neuronal firing patterns, leading to representations of thoughts, ideas, percepts and concepts. Metaphors and 
memes (Meijer, 2007) are forms of information (units of information, compiled from various information 
components). They are willingly or unwillingly combined with culture-specific features by the individual, so 
that the whole is suitable for transmission to other individuals, for example through the media. In this 
circular process of information processing, these information units obtain cultural significance. Information 
transfer is therefore based on sequential steps of information detection, perception (interpretation), 
representation and cultural transmission. Information is extracted from the environment by observation, and 
can also be derived through extra-sensory perception from knowledge fields that store quantum information 
(ESP). 
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At the level of human communication, vibration patterns can be expressed in electromagnetic waves in the form 
of light, sound, music, as well as in images and stories (transmitted by radio, telephone, internet and TV, for 
example). Such information is transferred into the brain through specifically tailored sensory organs that 
accommodate complex patterns of wave activity, that subsequently are converted to neural activities in the 
nervous system.(Meijer, 2007). Information type B gets significance only after reception, perception and 
representation (see Fig. 18). 


An important question here is how the diverse information that reaches our brains through our senses (sensory or 
potential extrasensory signals) is selected, stored, retrieved and then exported from the individual to, for 
example, the public domain. These processes are obviously crucial for the generation and processing of 
knowledge and also the transfer of cultural knowledge in society (see Heylighen, 2012; Meijer, 2007). In a 
recent study on quantum modeling of the mental state (Meijer and Korf, 2013) it was put forward that taking 
into account the constituting elements of the human brain, such as neuronal networks, individual neurons, trans- 
membrane ion-fluxes and energy producing cellular metabolism as well as other molecules that promote neural 
activity, there is clear consensus that the present knowledge of the brain, collectively, is insufficient to explain 
higher mental processes such as (self)consciousness, qualia, intuition, meditative states, transpersonal 
experiences as well as functional binding between distant parts of the brain. 


The authors argue that super-causal mechanisms are required to optimally integrate the above mentioned 
building blocks of brain function, also enabling the brain to amplify minimal perturbations for proper 
anticipation and action. We propose that such a super-causal structure may function as an interface between 
molecular transitions and the particular higher mental functions. As attractive bridging principles, the 
isoenergetic brain model and the physical-mathematical hypotheses denoted as quantum brain theories are 
treated. It is acknowledged that elementary quantum processes are likely to be essential for higher brain 
functions, as well as behavior and cognitive processing, since our central nervous system forms an integral part 
of a dynamic universe as a non-local information processing modality. In addition the authors conclude that 
quantum concepts may, at least, serve as a useful probability model and/or metaphor for human cognition. 


Yet, versatile brain function may require complementary information processing mechanisms at the classical and 
quantum (macro- and micro-) levels, both enabling bottom up and top down information processing. Concerted 
action of isoenergetic and quantum physics-based cognitive mechanisms in the human brain, requires a nested 
organization of fine-tuned neural micro-sites that enable decoherence-protected information transfer. For a rapid 
and causally effective flux of information, as well as a continuous updating of meaningful information, a super- 
causal field model is required. This neural structure wass conceived as a “bi-cyclic” mental workspace, housing 
interacting and entangled wave/particle modalities that are integral parts of an a-temporal and universal 
knowledge domain (Meijer and Korf, 2013). 


Quantum information may be detected by our brain and interchanged with the so-called quantum vacuum field, 
scientifically identified as the non-local "zero-point energy field". This is a field with fluctuating energy, in 
which symmetric pairs of particle/anti-particles are continuously created and disappearing. Some consider it, by 
its nature, to represent a permanent storage medium for wave information and as such it can be seen as the 
physical basis for an assumed universal consciousness (see Lázsló, 2007). The latter domain may also 
incorporate information from the category D, as mentioned above. 


Although many definitions for information have been proposed, the present author favors that of David Deutsch 
(1997). He stated that: 


David Deutch 


“Information is that which is encoded in the structure of discernible patterns, where the discerner of the patterns 
is an experiential process. Hence information is a subjective measure that depends on the observer's capacity to 
receive and the fidelity of his/her interpretation. A field of discernible difference is an information medium that 
comprises an information space. Data exits encoded within an information space, i.e. data are not things in 
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themselves, they are just discernible features of the information space. To the extent that it is capable, each 
system is resolving and refining an internal mirror of itself and its world, thereby gaining in knowledge. As self- 
knowledge leads to general knowledge of the nature of reality, this reality-model is a novel instance of the 
computational process within the universe, which is a new level of creation and manifestation. This self- 
realization creates a resonance, where the veil of virtual appearances is subtly penetrated and the system 
apprehends the computational nature of reality and comes to know itself as reality in action.” 


The Central Role of Information Science 


A physical system can be seen 
as reggister of information, 
both at the micro- and macro 
level. 


It was proposed by Vedral, 
(Oxford Univ.) in 2012 that, 
on the basis of information a 
unified theory could be 
developed, in which those 
elements that have the 
strongest flavor of information 
in both the theories of 
Relativity and Quantum 
mechanics, could be combined 
and, for the first time, would 
allow reconciliation of these 
major theories in physics, into 
a novel integrative theory. 


Fig. 26: The central position of information science 


In conclusion: In modern physics, quantum mechanics is an essential instrument. It is basically a theory about 
the representation and manipulation as well as the communication of information and as such should be regarded 
as a new physical primitive that may explain a deep nature of physical reality (Fig 26). Zeilinger, 2000 , 
agreeing with earlier statements of Wheeler(1987), even proposed that information should be seen as more 
fundamental than matter/energy, since it fully determines what we can say about reality. Information was 
therefore also pictured as “the missing link in current concepts on the architecture of reality” (Meijer, 2012). 


It is no wonder that, recently, a new information paradigm (see Fig.26) was proposed that represents a new 
integral science of information, on a physical and metaphysical basis (see DeWitt Doucette, 2012). 
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Abstract 


Immortality, in the personal sense, is defined as the potential to freely choose the moment of 
individual death, rather than having the meaning of eternal life. Man is a symbol and metaphor- 
creating being who apprehends the world through his imaginary power. The desire to give a place to 
an “inevitable“ individual death, has led mankind to many powerful immortality symbols, of which 
some of the most important ones will be discussed. Apart from individual immortality, the term is 
also used in relation to collective survival of mankind as well as an ultimate rebirth of our universe. 


Cell biology shows that humans are programmed to die and daily experience shows that we cannot 
escape fatal wear of our body. But should we really be satisfied with our mortal organism or should 
we declare war on this ancient enemy, and rather decide that death is not invincible? Genetic and 
nano-technological interventions in our body will become possible, but obviously will raise many 
ethical questions. How will the future on our precious planet evolve with regard to individual life 
span and the quality of life of its inhabitants? And how dominant will biomedical technology 
become in further pushing the limits of longevity? Molecular and genetic aspects of current 
longevity research shed a spectacular light on the first attempts to master immortality. 


We entered the era of digital immortality while broadly experienced transcendental awareness 
suggests mental survival. Some claim that dying is only virtual on the basis of quantum physics and 
is being interpreted as one form of conservation of information. 


Transhumanism advocates that mankind may become the first species in evolution to create its own 
successors. Human/machine hybrids (cyborgs) will be designed and the universe might be finally 
recreated by super-intelligent civilizations, providing a cyclic process of rebirth of our universe. 
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Introduction 


The author defines immortality as the potential for humans or mankind to freely choose the moment 
of (individual) death, rather than using the term in the sense of eternal life. Man is a symbol and 
metaphor creating being who knows the world through his imaginary power. The human desire to 
give a place to the seemingly inevitable death, has led to many powerful immortality symbols and 
opinions (see Fig.1), of which some of the most important ones will be discussed in the following. 
For example, we may distinguish between individual survival (of the self) versus collective 
immortality (of humanity). In addition, we know terms such as living on in the other (through our 
offspring). In addition, people may live on through their works (for instance digital immortality), or 
one may put hope in developments in technological and biomedical life extension. 


Immortality 


Man can not live without a continuous belief 
in something indestructablein himself ........Kafka 


All that is not impossible now, 
will ultimately happen Michio Kaku 


I do not want to becomeimmortal 
through my work, I simply do not want to die. 


Death is not something we should worry about: 
when we are still here, death is absent, 
and if death is present, we are not longer here. 


Fig. 1: Philosophical statements about (im)mortality 


An incredible amount of thought has been written about (im)mortality. When these terms are 
"Googled" one will find hundreds of thousands of hits and the amount of literature is literally 
overwhelming. There are even academic dissertations written about the subject and some of them 
are really excellent! (van Bergen, 2002, Vidal, 2012) 
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In this essay the author will take a position of a "neutral" observer of this information and review a 
number of critical issues and opinions, albeit on the basis of a personal selection. These various 
aspects will be dealt with without much value judgments, so that the readers in their own way can 
judge their relative importance and value. It will become clear that immortality is a multilayered 
concept that deserves an integral approach. Some rightfully state that we should pursue 
"immortality" only in the brief life given to us. In this way we may finally become fully aware of 
the perfect intertwining of life with nature and the cosmos and become reconciled with the 
temporality of our existence, in favor of those who come after us. [Cave, 2012]. Although this is a 
sensible attitude, it is certainly not the whole story, as will be shown in the following. 


1. Immortality in a historical perspective 


The desire for immortality fascinated mankind already from the beginning of human history 2200 
years BC, (see link Epic of Gilgamesh, Fig. 2). This mythological king, who sought immortality, 
was convinced to find it in the form of a plant which, according to the myth, after eating it, would 
provide eternal life. He plucked the particular plant from the seabed through tying heavy stones to 
himself, in order to lower his body to the bottom of the sea. Back on the beach, however, he fell 
asleep and after waking up discovered that it was stolen by a snake. This is probably typical for this 
type of quests, thinking that you have your hands on immortality, it eludes again at the same time! 
Gilgamesh seems still alive also in this time, albeit in the virtual world of computer games (see 
upper right inset, Fig. 2). 


Fig. 2: The Gilgamesh Epic 


Pyramids in Egypt were the supposed burial tombs of the pharaohs, but subsequent interpretations 
indicate that these enormous structures, with a still unexplained construction technology, in fact 
were intended as "soul-moving machines". Retrospective cosmological calculations suggest that the 
typical inclining channels of the burial chambers, appeared to be aimed precisely at those stellar 
constellations in which the Egyptian Gods were supposed to house, calculated back to the period of 
the probable construction of the particular pyramids. So Egyptians thought to acquire immortality 
through thorough cosmological knowledge! 
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2. Health technology: hope for life extension? 


Man dies from trauma, disease or aging: all three processes are open to countermeasures (Fig. 3). 
Aging arises partly due to wear, oxidation and attrition of the ever more energy costing gene repair. 
The current and future developments in biomedical science offer perspectives for longer and 
healthier lives, that is, if we do not allow the living conditions in our world to deteriorate further 
(Best, 2012, De Grey, 2007 and the link Ageing). How old we will be able to become is certainly 
influenced by our own personal experience and attitude towards the meaning of aging. It is common 
knowledge that growing old is facilitated by an optimistic life style and courage to deal with the 
inevitable problems of aging. Staying healthy, according to modern concepts, requires an integrated 
approach, in which in each stage of the life-cycle, an optimal life style is adopted and also a right 
mix of interventions, tailored to the individual, is chosen. Proper drug treatment is an example of 
such an intervention where major progress was made. 


‘FIC AMERICAN 
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Fig.3: Stop aging: we may live to 120 years... 


However, medication is often considered too abundant and multiple drugs per individual are 
sometimes uncritically prescribed, especially for the elderly (called poly-pharmacy). This may lead 
to fatal side effects or even to downright abuse (drug addiction): advanced drug-technology has also 
its downside! 


Will we live to 120 and if so, should that be considered as natural or unnatural? 


Long life and virtual immortality is not a new phenomenon in nature (see internet link List of long 
living organisms): not only colonies of primitive protozoa and bacteria are in fact immortal but even 
some animals can become more than 8.000 years old! (Fig. 4). The oldest human, recorded so far, 
was a French woman, living up to 122 years. She appeared quite smart at that age: when a journalist 
visited her for her birthday and after the interview said: well, see you next year perhaps, she 
answered: I count on that, you do not look too bad to me! In the circles of gerontologists and 
transhumanists (see link Transhumanism), it is strongly believed that life span can be boosted to an 
average of 120 in the coming years, through preventive health measures. At the time that this is 
achieved, genetic engineering will be developed to such a perfection that quite soon after that an 
average of 250 years is within reach, including an appropriate quality of life....The famous British 
gerontologist Aubrey De Grey tries to proactively deal with concerns people might have with his 
focus on extreme longevity research. He covers several contra-arguments such as overpopulation, 
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immortal tyrants, only the rich, first things first and playing god. And also discusses some other 
often heard remarks: I don't even want to live to 1000; I'm too old to have any chance of benefiting; 
we should focus on curing disease and feeding the starving first; let's become better people first — 
we don't deserve long lives; we should focus on postponing frailty, not death; life is already long 
enough to do the full range of what life offers; we'd be denying future generations the right to be 
born; this would not be saving lives, it would be extending lives; we'd forget so much about our 
youth that we wouldn't be the same person. De Grey states that this is a new perspective for those 
individuals who do not simply accept a restricted life time of 70-80 years and sees it as a typical 
human endeavor: modern man always pushes his limits (De Grey and Rey, 2007)! For others, this 
life-sustaining tendency represents an obvious ecological disaster scenario and is also viewed upon 
as contrary to the idea of evolution (survival of the fittest implies selection and the necessity of 
dying). For example, would there enough space and food for all those people who would wish to 
live so much longer? Yes, say the advocates of life extension: in the western world we now throw at 
least 50% of our food supply away, its production can be much, much higher and the unequal and 
unjust global distribution of food in fact is now the biggest problem. Moreover, they claim, we may 
eventually inhabit our oceans or ultimately colonize other planets. In any case, there seem to be 
only two choices: a short but powerful life or a much longer but perhaps more boring one... 
However the latter is a projection on the basis of the present state: why would a longer life with 
high quality in the future be boring anyway? What, on the contrary, would be won through the 
preservation of knowledge and experience! 


SIRT1 modulato 
(e.g. small molecule 
compounds) 


Mouse: 4years 


Longevity: is it in the genes ? 


Human: 120 
Whale: 200 
Mussel: 400 


Jellyfish: 8000 Improved 
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Fig. 4: Current human life is on the average rather short (70 - 90 years), but even a life span of 120 is now 
possible (see miss Calment!). In this century, a 150 years life span may become feasible too and some 
scientists claim that the first human that will become 150 year is already born! Some genes have been 
identified that code for proteins that may promote longevity, (for example SIRT 1, DAF -16 and INS-7). Note 
the variable life span of other species (right above). 


Since the recent genetic / molecular biological revolution, expectations for a rapid development of 
more effective and safer medicines and gene therapy, are high. The latter includes gene correction, 
replacement and foreign gene transfection. More recently it has become clear that composition and 
expression of our genes is not always the only factor in the etiology and / or maintenance of a 
disease. Environmental factors such as over-consumption, stress, insufficient exercise, pollution, 
hunger and social insecurity are often very dominant [Jablonka, 2006]. Our chronic welfare diseases 
are often over-eating' diseases and there is a huge mismatch between our genes and the current 
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dietary patterns. We are not so much victims of our genes as well of our collective behavior! (see 
link Ben Best) 


Healthy food consumption and calorie restriction 


Conversely, there are indeed long lasting and favorable effects on the expression and repair of 
longevity genes by the quality of food that we use (low calorie, high fiber and antioxidants in fresh 
fruits and vegetables, (see Fig. 5) and a modest daily food consumption. It is certainly better to stay 
relatively lean by calorie restrictions and combine that with regular exercise. Research with mice on 
a low or high calorie diet regimes showed that the "fasted" animals lived at least three times longer 
compared with mice who received excess of food every day!. Calorie restriction is both for the 
young and the elderly individual a "must"... Other crucial advices are stress reduction, plenty of 
exercise, sufficient resting points throughout the day, (e.g, meditation) and last but not least, 


smoking cessation. 
ng Life through your ”Life style”... 


Reduce fat intake and fast food ! Definitely 
stop smoking 
and prefer a 
glass of red 
wine! 


2 glasses 
| per day 


Limit meat and 


eggs, prefer fish Use yogurt, 


limit cheese 


f hf S 
Take fresh fruits Eat lots of 


~~ vegetables 


Meditate ! 


Ve 


Run for your life! 


Rg | 


Fig. 5: The health pyramid: a good basis is plenty of water, fruit and fiber, but refrain from excess of fats 
and sugars (top of the pyramid). Exercise is essential and up to two glasses of red wine a day is fine, but one 
should stop smoking as soon as possible! 


Another important factor is once activity pattern both physically and mentally. Ageing of our 
complex organism is in fact due to loss of complexity of various biological systems in our body 
(increased entropy over time). In order to counteract this, we must put more energy into the system 
in the form of cognitive stimulation, i.e. informational energy, which activates many biological 
processes. It is advised therefore that elderly people actively accept new challenges in their life and 
maintain much of their youngster lifestyle properties such as sports, sex and learning. Intentional 
cognitive stimulation (i.e. special brain exercises, sense exercises, seeking novelty and excellence) 
will add robustness to their planned positive attitude. The brain should therefore be forced to make 
more decisions and to select the best option among a number of possibilities. An appropriate 
selection itself creates information (Shannon’s reduction of uncertainty). Meaningful information 
(knowledge, experience, wisdom, excellence), via expressive activation of appropriate brain 
mechanisms, increases the energy available to biological processes that then improve repair and 
maintenance, thus non-ageing. 


Statistically, people who live according to these directions, may live 10-15 years longer than people 
who do not, although there are exceptions to this rule which are due to individual genetic make-up. 
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Also the psychological factor counts: people who are feeling old, become victim of a self-fulfilling 
prophesy, in contrast to those who accept the challenges of life even after sixty and may feel 
relatively healthy: aging is indeed is also something between the ears...The unraveling of the human 
genome with its DNA and RNA, opened the door to revolutionary and emergent developments in 
evolution. Examples are gene modification, gene replacement, gene transfection, improved gene 
repair and protection. Even the cloning of individuals will become possible, at least in principle. 
(see Fig. 6). 


Genetic approaches 
Genetic interventions in the humans are, by many, seen as a taboo item, but by others rather 


welcome its potential blessings. This principle ethical divide, may lead to a crucial split in the 
further evolution of humanity (See Greenfield, 2003, Chown, 2007, Post,2004, Goldsmith, 2012). 


The principle of genetic engineering 
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Fig. 6: Gene manipulation by the insertion of a gene (red) in circular DNA strands (plasmids), which is then 
are used for the synthesis of a therapeutic proteins (bottom left). Right: Gene-control (activation on and off) 
by protein complexes (transcription factors) that bind to the DNA promotor strand of a gene with in the cell 
(inset lower right, red, blue and green structure). 


Genomics and proteomics now are the "buzzwords" in the life sciences. Our genome with 
approximately 22,000 genes, that code for the essential proteins of our cells, contains a sea of 
information which, as shown above, is trapped in the cell nucleus. The DNA is composed of a chain 
of nucleotides that are efficiently folded in a double helix, which, in turn, is packed in the 
chromosomes in a sophisticated manner. The reading of the nucleotide sequence in each gene can 
only occur when the folded double spiral can be unfolded on the spot and each triplet of 
nucleotides, corresponding to a particular alpha- amino acid, can be recognized. Through the 
reading of the entire gene, the individual amino acids are strung together into a specific protein in a, 
for that gene specific, sequence. This protein will then fold into a three-dimensional protein 
structure. 


Any gene can thereby give rise to multiple proteins, either by partial reading of the gene or by 
variations in the folding of the amino acid chains. This whole process is subject to strict regulation 
by specific clusters of signal proteins that control whether a gene is really active or not (see bottom 
right inset in Fig. 6). Genes can, in this manner, be turned on or off, and this pattern of gene 
activations is different for each cell type. This creates the 200 different cell types in the body, all 
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with a slightly different mix of active genes and thus their corresponding proteins. In other words: 
liver, heart, muscle, - or brain cells do all have the same genes but not the same mix of proteins! 


Cross section of a cell 
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Fig. 7: A Cell with its organelles (above left) uses oxygen that as a byproduct produces reactive oxygen 
species (free radicals). Oxygen is needed for cellular metabolism, but the reactive oxygen species, are 
damaging DNA and proteins that, on a daily basis, makes many repairs needed, (bottom left). If repair does 
not keep pace with damage, ultimately severe tissue damage is produced and loss of function of organs and 
Joints may occur. 


It became clear also that environmental influences are "felt" by cells through modification of their 
gene expression. For example, major stress causes the production of stress hormones that in turn act 
on the genes of certain brain cells such as neurons. Specific genes in these cells undergo chemical 
modification (for instance by methylation of DNA) and thereby are turned off, so that the 
corresponding proteins are no longer produced (Jablonka, 2006). Consequently, gene expression is 
changed and cellular functions, as related to the particular proteins, are modified. Such changes can 
even be passed on to the next generation because they also occur in the germ cells of the particular 
individual. This newly discovered process is called epi-genetics and implies that the state of our 
organism is not only determined by our genes perse, but also by the influences of the environment 
via the individual gene expression. For example, it became clear that Holocaust victims, exposed to 
chronic stress indeed can pass certain behavioral patterns on to their children. 


One of the disturbing facts of life is that we finally will end our life due to the fact that we inhale 
oxygen! Although essential for cell metabolism and the production of cellular energy, the major 
drawback is that we thereby all produce very reactive oxygen species (radicals) that react with 
essential cell components, finally leading to dysfunction and death of cells (Fig. 7). DNA repair 
(500.000 repairs per cell per day), can finally not cope with this damage, since the quality of the 
cellular repair machinery also becomes affected. 


The whole process of gene expression, regulation and repair (Fig.7) is much more dynamic and 
variable than previously thought. The Darwinian evolution mechanisms, such as random DNA 
mutations coupled with a "survival" -directed selection of the variants of these genes, proved to be a 
rather primitive model. It should be stressed that diseases are often based on abnormalities in more 
than one gene and that such aberrations may also depend on individual gene expression, as 
influenced by the adopted lifestyle and behavior of the patient! Thus disease control may not only 
require the correction of multiple gene functions or their products (i.e proteins), but also an 
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adaptation of living conditions and/or psychic stability! (Best, 2012, Post, 2004, Bishop, 2010, 
Kirkwood, 2011, Lipton, 2005). 


In practice, immortality is taken to mean not an eternal life perse, but rather an indefinite lifespan, 
i.e. a lifespan without a predetermined end, and thus the abolition of involuntary death due to 
ageing. In addition, it is taken to mean the continual absence of significant age-related pathology. 
Instead of accepting that our cells are programmed to die, it should be investigated if hidden (non- 
expressed) genes are present that code for longevity. If there was a way to activate this 'something' 
then human biological immortality would be possible. If there were one or more genes that code for 
immortality, and these may have been inactive for millions of years: they would have mutated over 
time and eliminated into oblivion. Take, for example, the genes for developing a tail. This ability is 
encoded in the fetal development and represents an active gene system also in humans. However 
new genetic controls have been added during evolution to overwrite them. The genes exist but their 
action is suppressed or inhibited. Human embryos have tails when they are a month old. Then the 
tail regresses and disappears through action of newer genetic controls, causing apoptosis and 
remodeling. If we would be able to activate the supposed genetic ability for continuing life, then 
this genetic system could be manipulated to operate along a different option, which may lead to a 
life without a pre-determined end (Kyriazes, 2013). 


Scientists are also working now on the "genetic design" of drugs. For instance, chemicals or 
therapeutic proteins are screened for binding to and inhibiting of gene components or gene 
products. The latter can be a protein that in the cell is engaged in the metabolic network that is 
dysfunctional and may be the cause of the disease. In this manner the function of the diseased cell 
may be favorably adjusted (for example the relaxation of blood vessels in patients with abnormally 
high blood pressure or by influencing specific factors by which the folding of proteins is improved 
(for example, in Alzheimer's disease). However the hunt for the "disease genes", that are supposed 
to be the very cause of a particular disease appears extremely complex and the related costs are sky 
high (800 million Euros for each new drug that comes to the market). Nevertheless, scientists still 
await spectacular developments in this field.... Life extension by genetic modification certainly lies 
in the future as a reachable goal (Fig. 8). Yet, gene manipulation should always be accompanied 
with proper societal guidance and be preceded by a well-organized public debate about what is 
ethically justified on the long term (De Grey, 2007, Post 2004, Weiner, 2010). 


Gene Therapy 
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Fig. 8: In-utero gene transfection (left) and gene therapy to produce a therapeutic protein (right). 
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This is also true for the genetic aspects (for a number of relevant genes in this respect, see Fig. 4). A 
likely development is the modification of gene expression or even the addition of foreign genes that 
may enhance normal bodily functions. For example, there are current thoughts on the injection of 
viral carriers with a specific gene that promotes the production of a certain type of muscle cell that 
can largely improve the performance of athletes...., doping in the future may therefore be gene- 
doping! 


Survival by cryopreservation 


Programmed freezing and preservation of deceased individuals (called cryopreservation), in order to 
revive such individuals at a later time, when a definite cure for their disease is available, is already 
initiated by a specialized organization in the USA that, until now, keeps about 40 bodies in liquid 
nitrogen storage compartments (see Fig. 9 and link Cryonics). This requires a programmed freezing 
technology and injection of preservation fluids to prevent freezing damage to tissues. Even more 
complex is the de-freezing stage that still have to be fully mastered in the future. Anyway this 
seems a quite silly endeavor, since after all, it would be sufficient to store some individual stem 
cells in order to clone a young and healthy individual (see later). Even if this extremely costly 
procedure would be fully accomplished and the particular disease could be handled, the particular 
individuals would wake up in an environment that would be completely different from the previous 
one (relatives, societal conditions) so that, through the necessary adaption to the new situation, 
much of the original individuality would be lost. 


An obvious complicating factor in the therapeutic intervention with drugs in our organism, is the 
sheer multiplicity and redundancy of cellular processes in each of our cells. Intervention with a 
single process by drug therapy will inevitably lead to either compensation reactions or to subtle 
changes in the whole organism that may be detrimental to the individual on the long run. We have 
no less than 100 million times a million cells in our body, which somehow work perfectly together 
and during the life also are replaced regularly! Each cell is, in itself is already a complex machine 
having at least 100.000 different functional proteins. About the fine regulation of this beautiful 
multi-cellular system we still are largely in the dark, although considerable progress have been 
made in the study of processes leading to aging and death in the last 20 years. 


_ - 
| Cryonics: the art of freezing and thawing... | 


Fig. 9: Survival of the individual by cryopreservation of whole body or brain: a good idea ? 
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Cell rejuvenation 


Recently it became known that removal of senescent (outdated) cells, that remain intact for too long 
in the body during aging, can yield major improvement of health. By programming of immune- 
competent cells that selectively destroy such cells, a dramatic rejuvenation of the respective tissue 
can be attained. Senescent cells, in between healthy cells (Fig 10, below, in the center) release a lot 
of harmful inflammatory substances that negatively affect the quality of life. The inset at the bottom 
of Fig. 10, shows a (relatively large) mouse after such an immunological treatment compared to an 
aged non-treated animal (Naylor et al, 2011,Treadwell, 2006). 


Could the life prolonging effects of calorie restriction and removal of senescent cells be mimicked 
by the action of appropriate medicines? Last year, research convincingly showed, for the first time, 
that a drug could extend life span in mammals. The particular drug is rapamycin, a medicine 
prescribed to prevent rejection of transplanted organs. Despite its reputation as an immune inhibitor, 
earlier studies with worms and flies suggested that it might mimic the anti-aging effects of calorie 
restriction. And when researchers at three different U.S. labs gave it to late-middle-aged mice, the 
results were stunning: the life expectancy of the aged males was boosted by about 20 percent, that is 
on the average more than 15 years in human life span. It works by blocking a single protein — an 
enzyme called TOR or ‘target of rapamycin’. TOR is the center of a massive signaling network in 
the cell, TOR influences how cells grow and divide, how rapid proteins are manufactured from 
RNA, and how unwanted components are recycled in the disposal units of the cells called 
lysosomes. Blocking TOR by rapamycin type of drugs, increases removal of dysfunctional proteins 
and organelles in cells, as well as helps to destroy cripple (senescent) cells so that damage by these 
tissue components is restricted and the aging process is greatly retarded. 


Rapamycin’s new powers were discovered as part of the National Institute on Ageing Interventions 
Testing Program, an ambitious research program that tests potential life-extending chemicals in 
mice. Green tea extract, aspirin, resveratrol (found in red wine) and simvastatin are all potential 
candidates, and it is quite possible that other already existing drugs could have life- prolonging 
effects. Supporting this idea, is the finding that metformin, an anti-diabetes drug, that steadies 
blood-sugar levels in people, clearly mimics the effects of calorie restriction on gene activity in 
mice. It has been shown to extend a healthy lifespan, even in non-diabetic rodents. More than 50 
million prescriptions for metformin are written annually in the U.S. This means the anti-aging 
revolution may already have been accidentally launched! Years from now, we may discover that 
long-term use of metformin by diabetics increase their healthy lifespan far more than can be 
explained by its effect on their blood sugar levels. There’s already evidence that people on 
metformin have lower risk of cancer, dementia, heart failure and other diseases of aging. This 
suggests that such drugs, if proved safe to take chronically as preventive medicines, would have 
unprecedented efficacy in ameliorating or warding off obesity-associated diseases, regardless of 
whether they induce weight loss or not. 


Would such interventions lead to a sharp rise of health care costs because people simply live longer 
or would it rather spare costs because these older persons remain longer in a good shape? 
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Fig. 10: Above: The "oxidative stress" hypothesis of aging. Cell damage occurs through oxidative reactions 
on DNA and proteins by oxygen radicals (red dots) occurs especially in metabolically unstable individuals, 
such as mice (upper left) and humans with obesity. Proper countermeasure is major calorie restriction in the 
diet or removal of senescent cells (below, right). 


The proof for the latter came out in 2003 in the New England Journal of Medicine. Analyzing 
Medicare data, federal researchers showed that elderly people in good shape at age 70 — meaning 
they had no difficulties performing tasks of daily living such as walking and shopping — could 
expect to live up to 84 years, while after 70 they had average, cumulative health care bills totaling 
$136,000. In contrast, less healthy 70-year-olds with at least one limitation in daily-living activities 
could expect to live up to 81 years —three years less — yet had cumulative medical bills of over 
$145,000 during their shorter remaining lives. Thus, boosting longevity with anti-aging medicines 
might well lower Medicare expenses on a per-capita basis. 


Conclusion: It is certainly not excluded that, even in the near future, combinations of gene therapy, 
healthier lifestyle and appropriate medical interventions, may lead to a substantial extension and 
quality of life (see the links for Engineered negligible senescence). 


Stem cell therapy and cloning 


Other examples, apart from gene transfections with life-prolonging genes, is the implanting of so- 
called stem cells into tissues of the diseased organism. Stem cells, prepared from embryonic tissue, 
can develop into any cell type wanted. For example, diseased cells in the brains can in this manner 
be replaced. For example, in the case of the fatal Parkinson's disease (see Fig. 11) promising results 
have been obtained by local injection of stem cells that, in the brain, grow out to dopamine 
producing cells (West, 2013). 
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METHODE 2: Onderzoekers klonen mensencellen 


Cloning of human cells 


Fig. 11: Stem cells (grown on agar, below) and inserted into the brain by injection (left) or the heart (upper 
part right): a breakthrough in renovation and repair of organs! 


Recently it has been demonstrated that stem cells from the skin of mice can be manipulated back 
into embryonic cells, and that using these cells a whole series of mice can be cloned (Fig. 11). If 
such cloning technology would be available for the reproduction of man, a special kind of 
immortality could be achieved that hitherto is only known from the world of micro-organisms like 
bacteria. By activating four different transcription factors (Oct4, Sox2, Lin28 and Nanog) in 
embryonic stem cells, induced pluripotent stem cells are produced in which the internal clock of 
aging is reversed and the cells regain immortality through lengthening of their telomeres (see also 
next section). Interestingly, it was shown that woman that smoke cigarettes suffer a considerable 
loss of telomere length, whereas lower levels of omega-6 fats coupled with increased omega-3 fats 
results in increased telomere length. The omega-3 boosting can be achieved by taking 1,500 mg fish 
oil daily and is probably due to the inhibition of inflammatory cytokines. These human studies 
indicate that it may become feasible in the near future to juvenile cells in the intact organism by 
therapeutic agents (Liu, 2003). 


De-programming of inborn cell death 


Another possibility to do something about our limited life span, is the genetic reprogramming of 
cells in our organism. The hard fact is that each of our cells (except germ cells) is programmed to 
die after a certain time: our cells are restricted to up to 40-50 cell divisions in our life time. Our 
death is therefore in fact built into our bodies.... From an evolutionary standpoint this is a useful 
mechanism since it guarantees that our organism dies after having accomplished its reproduction 
task. Also it stops senescent cells to get out of control. Cells in which this internal death mechanism 
is disabled, for example, can turn into tumor cells, growing out to solid tumors that invade healthy 
tissues and may spread throughout the body (metastasis)! 
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Fig. 12: Telomeres at the end of chromosomes (green, top left and fluorescent yellow, top right). At each cell 
division shortening of the telomere occurs, and the DNA chains will be less and less protected during each 
cell division.. The telomerase is coded by the telomerase gene, of which the expression is normally low, can 
be promoted through the influence of hormones like testosterone. 


One of the processes that determine the life span of cells is the shortening of the so-called 
telomeres, located at the end of each chromosome in the cell nucleus, that is associated with each 
cell division (Fig. 12). Telomeres are repeated short strands of nucleotides at each end of the folded 
DNA chains which are necessary for the DNA chain to stay protected against damage during cell 
division (see links Telomere and Telomerase). At each division of the cell, this telomere becomes 
shorter, until the cell can no longer repair the damage done, and consequently dies. Only one 
catalytic protein, the enzyme telomerase, is able to rebuild their length. It is, except in our germ 
cells (egg and sperm cells), poorly expressed in other cells in our body. Thus, it seems obvious to 
bring (transfect), the gene encoding the telomerase artificially in our cells, or to activate the 
dormant gene in the cell in order to locally produce telomerase! 


Activation of the gene for telomerase is realized via the associated promoter-gene (a type of on- and 
off- switch, see Fig. 12) so that the telomeres can be, at least partly, restored. Sex hormones such as 
estradiol and testosterone stimulate this promoter element, but the production of these hormones in 
our body is unfortunately reduced with age... Recent research in mice showed that the telomerase 
gene in that animal can be completely disabled by a technique called gene-knock out. These gene- 
knock out animals, already at very young age, show severe signs of aging, such as abnormal 
posture, hair loss, loss of sperm production, reducing the brain size, etc (see Fig. 13 and Jaskelioff 
et al, 2010). Mice live only about three years and have a genome that resembles that of humans, and 
are therefore very suitable laboratory animals for aging research, since in the relatively short life 
span all stages of life can be studied. 
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Fig. 13: The enzyme telomerase can maintain telomere length by the insertion of nucleotides (bottom left) at 
the distal end of chromosome. Mice lacking the gene for production of telomerase, or mice in which the gene 
is turned off, age abnormal rapidly. If telomerase in these animals is again reactivated, the enzyme is 
produced again and stops further aging and even induces rejuvenation (big mouse with a glossy coat, top 
right). The question is whether such a rejuvenation process may become feasible also in humans (bottom 
right). 


If one now injects a chemical that activates the promoter of the telomerase gene into these 
artificially aged animals, telomerase enzyme is again produced, and the telomeres of the mice 
extended. This not only stopped the aging of these animals but, to the surprise of the scientists, led 
to a spectacular rejuvenation, with hairs and sperm coming back, while mobility greatly improved 
and the brain of the animals becoming anatomically more normal (see Fig. 13). This animal model 
demonstrates the importance of telomerase to counteract aging and even showed a major 
improvement in fitness of these animals. Of course the relevance of this artificial model for humans 
remains to be proven. Also it should be realized that there are multiple cellular mechanisms, other 
than telomere function, which influence the aging process. 


The pharmaceutical industry is nonetheless actively searching for selective telomerase-activating 
agents and in fact there seems to be already one on the market (Fig. 14): an extract from the root of 
a plant that grows in China. Astragalus is the active component, which has been shown to cause an 
improvement of the immune system, which is probably linked to an extension of the telomeres in 
the immune cells. Incidentally, many of the recommended "lifestyle" measures mentioned in Fig. 5, 
have also be shown to produce a modest degree of telomere extension! Thus, telomerase activation 
seems to be a logical target to battle aging. Yet the risk of this therapy is still too large because such 
measures may also increase the chance of promoting tumors in the particular target tissues. The 
solution here lies in the fine regulation of telomerase expression so that telomere repair occurs 
without causing cancer! Proponents argue that activation of telomerase expression in the tumor cells 
is already naturally high and therefore will not be further increased by the treatment, while the 
positive effect of medicines such as Astragalus on the immune system even would improve cancer 
treatment. The above-mentioned research is promising but awaits further proof in humans, among 
others since laboratory animals have a genome that differs at least 20 % from humans (see 
Andrews, 2010). 
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Fig. 14: Left: Extension of telomere length by sex hormones and by an extract of the plant Astragalus. Also 
the substance resveratrol, from red wine, may have a positive effect on telomere length, cellular repair and 
protective mechanisms. 


Conclusion: It is not inconceivable that in the next 50 years innovative solutions will be found for 
increasing the life span of the human body and that in due course, by more sophisticated 
biotechnological interventions and novel therapies, it will become possible to even renew the 
organism to a significant extent (see links Biological Immortality, Life extension and 
Rejuvenation). Despite solid reserve and skepticism on this claim(Vijg, 2008, Post, 2004, Shapin, 
2000 and Goldsmith, 2012), one could speculate that about a century from now, people may look 
back with pity on that dark period of humanity around the year 2000, when people still died at an 
age of about 80 years... 


3. Do we live on through our offspring or can we survive in cyberspace? 


Continuation of our individual life is not yet possible but what about living on in your children and 
their offspring? This is a popular, but not entirely correct, assumption. It should be realized that 
children bear only half of the genes that are specific for the father or the mother and that their 
descendants have, through the contribution of foreign partners, increasingly diluted genes (Fig. 15). 
People resemble genetically much more their brother or sister, because they have indeed the same 
genes from both the mother's and father's side. The genes and memes (personal mental properties), 
that are so specific to an individual, are slowly fading away with each generation... 


Digital immortality? 


In recent decades, through the global computerization, a new experience space was created: the 
colonization of everyday life with cyberspace. This development will inevitably change our 
biological and cultural identity. An alternative for living on in the other, is that you live on, with 
much of your personal information, in cyberspace. This is possible now by incubating yourself in 
the virtual worlds of computer gaming or make your expression on Internet as large as possible....: 
survival in cyberspace is up for grabs! (Kurzweil, 2005, De Mul,2002, Greenfield, 2003, Kaku, 
2005 and 2007, and the link Second life). 
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Fig. 15: Continuing personal life in your children (left) or attaining digital immortality (right) 


The degree of expression of an individual on Internet provides in fact a kind of digital fingerprint. A 
personal blueprint or autobiography is easily identified in this immense collective meme library 
(Fig. 15). This strictly personal information is not easily erasable and will ultimately survive our 
physical existence: digital immortality is, in this manner, indeed up for grabs (de Mul, 2006)! 


Virtual reality fills our existence 


Many, especially young, people have discovered the virtual world. Coming home from work with 
everyday chores, they prefer the virtual reality: they are "avatar" in their own world where life is 
good, human contacts satisfying and life more colorful and exciting. There they have a loved one, 
besides friends and extensive possessions (Fig. 16). They play these games according to the rules 
collectively agreed by the users: you can do almost everything but even here there are limits and 
responsibilities! Interactive games and virtual worlds are offered nowadays on a digital square with 
portals to practically any reality. Naturally, the world of flesh and blood is staying on, but the short 
life that we are awarded can be much more filled and concentrated: lifespan itself is not extended, 
but its intensity may at least be doubled! (see link Second Life). 


Virtual reality: a second life? 


Fig. 16: Double your life: dive in cyberspace! 
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Will our brains adapt to this colorful exhibition: yes, this will certainly be the case, just like any 
metaphor or story or image changes the wiring of ones overall neural network. Indeed, this 
intensely experienced virtual world changes the very wiring of our brains just like the input of 
walkmans, phones, television and the internet will do: all these peripheral apparatus are in fact 
extensions of our brain. All of this, per definition, also modifies our individual self-consciousness, 
because that arose through interaction of our brains with the environment: without such an 
interactions we would not develop self-consciousness anyway! Will cyberspace become a factor in 
the development of future human consciousness? The impact of these developments, on the long 
run, may be a much more drastic than we can foresee now...Extrapolations of current technological 
developments give clear indications for drastic changes in the evolution of future mankind. The 
flow of information that assails us every day is overwhelming, and according to many, even 
alarming! 


Many parts of our bodies seem already replaceable by organ transplantation. Bio-chips that 
continuously monitor our metabolic status will support such a development. Is the present world 
conceivable without the computer, Internet and mobile telephone? We seem indeed to externalize 
increasingly more brain functions and it follows that our brain will undoubtly adapt to the situation! 
It has been claimed that we are already cyborgs (in silico bio-hybrids) (Clark, 2000, Fig. 17)! Will 
this technology be our salvation, because we can ultimately substitute our fragile organism by 
indestructible hardware?. In that case, there is no need at all to intervene in our genome in order to 
extend our life span! Anyway, a parallel development of cyborg -technology and gene manipulation 
seems obvious (Greenfield, 2003, Kaku, 2005 and 2007) and that these techniques may be finally 
combined into a novel species: our “mind children” that may become our successors in evolution 
(Kurzweil, 2005). It could be argued that the death of the individual organism is necessary so that 
evolution will continue refining and increasing the level of complexity and intelligence through the 
continual and progressive variability of the offspring. But it could also be argued that this may be 
true for any other organism except for humans. It may be the case that modern humans represent the 
highest point of procreative evolution, and that further refinement of intelligence through 
procreation is now becoming unnecessary. Intelligence can now reach higher hierarchical levels not 
through evolutionary variability (i.e. the evolution of the offspring through procreation) but through 
personal development, i.e. a personal, self-centered developmental singularity process. If we could 
indeed be programmed to live indefinitely, the hierarchical progress can develop through perpetual 
learning, experience and intellectual sophistication which can continue to evolve in the same 
individual. Organisms with lower intelligence must indeed follow the path of death/rebirth (as 
required by the Disposable Soma Theory) in order to attain higher complexity through natural 
selection, whereas such modern humans have now attained the highest possible intelligence level 
afforded by procreative evolution, and do not need further development through this particular route 
(Kyriazes,2013). 
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Transhumanism: Are we already Cyborgs ? 


Fig. 17: Artificial intelligence and robot science: a necessity for mankind in the future to cope with 
an excess of information and technology! 


It is important that we think thoroughly about these possible developments, in order to keep destiny 
in our own hands. For example, "science fiction" literature is a useful reflection of such projections 
of the future, because in this art the incredible becomes reality and a framework is created to 
analyze social developments in its ultimate consequences. These projections of the future, in turn, 
affect the existing science and art as they have done in the past. Who does not know the examples 
of visionaries like Leonardo da Vinci, Jules Verne, George Orwell and Isaac Asimov (the first robot 
laws). How strong is the influence of our projections of the future on actual development? Are the 
films Star Track, AI and I Robot interspersed with virtual images or do they represent a "self- 
fulfilling" prophecy of the future of humanity? Yet, the fear that robots will become conscious and 
will overpower a weakened mankind is a misconception: we will have to collaborate with artificial 
intelligence in order to cope with the many new challenges (see Fig. 17). 


Is in the future the human organism replaceable? 


Each human cell is, as mentioned earlier, in itself a complex machine that is programmed to a 
relatively short lifespan. In addition many imperfections have evolutionarily slipped into the human 
organism. Impressive is the sheer multiplicity and coherence of the hundreds of thousands of 
cellular responses in each of these cells. This also applies to our brain. In the 100 billion brain cells 
(neurons) in our brain self-awareness is manifested as a virtually unexplained phenomenon. Will it 
become feasible in the future to design a completely new organism on the basis of synthetic biology 
and / or cyber technology? Can our personal autobiography and self-awareness be "uploaded" in a 
less ephemeral hybrid life form or in advanced robots? (Kurzweil, 2005,Tipler, 1994, Moravic, 
1999). 


Depth scanning of the brain and "uploading" of brain activity patterns up to a complete memory in 
advanced computers can be an ultimate goal in the distant future. Would it be possible that our 
"mind" eventually will feel more at home in a reliable machine instead of the vulnerable and mortal 
human body? In particular for nanotechnology there could be a role here (see Fig. 18). It will, at 
least according to some experts, become reality in the coming 200 years that super small "sensors" 
injected into the bloodstream will be engineered to pass into the brain or other tissues and organs of 
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our body, with the aim to monitor relevant cellular functions. This, includes scanning of the whole 
circuitry in our brains. Such nanobots are instrumented to transmit this information to a remote 
machines that than maps our personal profiles at any time on a continuous basis. 
All of these points are seriously considered in the field of "Transhumanism" science. Robot 
technology and current research on artificial intelligence indicate that if this trend continues, within 
50 years, home computers will be built with the capacity of the human brain and may easily contain 
the entire global bibliography, implying everything that ever have been written or printed! 
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Fig. 18: Scanning of neuronal brain networks (inset below), using nano-sensor technology that enables 
uploading of individual information (inset top right). Here a so called nanobot is depicted that selectively 
attacks dangerous cancer cells in the bloodstream. 


This will be combined with the building of self-learning computer systems, going through the same 
evolutionary process as the human brain, but in a fraction of the 100.000 years that the humans 
brain evolved. In this manner incredibly intelligent machines will be created (Kurzweil, 
2005,Tipler, 1994, Moravic, 1999). 


In general, the societal impact of this development will be astounding. If we realize that even a 
technical failure in the booking computer of an airport, nowadays poses a huge chaos, it is clear that 
to deal with the complexity of our society, our future world will be largely run by artificial 
intelligence. An interesting question is whether that kind of artificial brains will be aware of 
themselves and of the environment with which they interact. Will people become a kind of extended 
robots or will robots evolve to human-like machines? (Fig. 17). Will robots be able to develop 
empathy and be programmed to act as our best friends, or will they instead become a potential 
threat as pictured in well-known SF books such as “2001, A Space Odyssey” and movies like “I 
Robot “, and the "Terminator" series? 


And how will the future world look like thousand years from now? It should be realized that this 
technological development exhibits an exponential nature: in the 20th century the knowledge 
doubled every 10 years, now it doubles each year! (Kurzweil, 2005) The conditions at the end of 
this millenium will greatly surpass our wildest dreams. Anyway, It may well be that the 
development of artificial intelligence will prove to be an ultimate resort in the cascade of 
information that will engulf us: the computer /robot may become even more than our best friend: an 
indispensable instrument in survival of the human race... 
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4. The physics of the future and its implications for immortality 


In the foregoing it was assumed that the individual life is finite, in spite of the advanced measures to 
prolong life that will become available: death seems ultimately unavoidable. However, there are 
theorists, such as some quantum physicists, who at this point come to a very different conclusion: 
namely that dying, in fact, is impossible! Our body cannot escape its demise, but according to them, 
the information that determines our overall personality and continually reflects our lives, will 
remain: the law of conservation of information. 


This idea is, as mentioned before, borrowed from modern physics, especially quantum physics. 
Although at first glance it seems an unreal idea, it is perhaps somewhat more compelling when one 
realizes that what we perceive of the world is likely very limited and forms a very inadequate 
representation of reality! In the underlying coherent reality (see Fig. 19), which is described by 
quantum physics, the preservation of information is a prerequisite. Therefore, in the framework of 
this essay, it makes sense to discuss these scientific developments in some detail (Forberg, 2006, 
2007, Greenfield,2003, Capra, 1996, Lanza, 2012). 


In the 20th century the standard model about the structure of matter and its building blocks, the 
elementary particles, was created. This model at the micro level and the accompanying quantum 
theory, however, were not consistent with the description of the macro world of the Universe as, in 
particular, is described in Einstein's theory of relativity. There are now desperate attempts to 
develop a "theory of everything", that should adequately describe both aspects. One example of this 
is the String theory or, even better, its successor: the M-theory. The basic idea of the String theory 
is, that not the real elementary particles, such as electrons. protons, photons and quarks, are the 
building blocks of matter, but rather much smaller elements that can best be described as a sort of 
strings that can vibrate at different, discrete, modes. Each of these different vibration patterns 
corresponds to a particular elementary particle. This implies that at the smallest physical level, even 
our brain, is an assembly of vibrations! 


In addition, quantum physics tells us that particles may at the same time behave as oscillations 
(waves), by which they can interfere with each other and can produce a sort of mixed waves, called 
superpositions. The structure of reality therefore seems much more flexible than thought on the 
basis of solid particles. Moreover, particles that belong to each other, in term of their properties 
(e.g. their polarization and rotation or spin) are always linked even over huge distances: if you the 
change the spin of one particle the paired particle spin is altered too. This strange phenomenon was 
called “quantum entanglement”. 


That such particles are somehow intertwined does not mean that they are exchanging signals, but 
that they, in one way or another, are correlated. This was for quantum physics such as David Bohm 
and many others, a reason to assume a "quantum wholeness” an idea that really means that 
everything in the universe is connected "entangled (Meijer, 2012, Meijer and Korf, 2013). This 
entanglement of everything cannot be detected directly or felt by us. Our individual consciousness 
is so dominated by the overwhelming sensory input from our senses that we are rarely really aware 
of this kind of connectedness. According to Bohm, such hidden phenomena are due to fact that they 
are part of an underlying quantum information field that is present always and everywhere (thus is 
non-local) and that, according to Einstein and Minkowsky, exhibits a four-dimensional structure 
since it contains a complete time dimension: past, present and future are represented in this domain. 
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Fig.19: Elements of quantum physics: uncertainty of position of particles, wave / particle duality as 
demonstrated in the double-slit experiment (upper part),as well as entanglement (non-locality) of particles at 
great distances, the phenomenon of coherence/decoherence and superposition of waves (lower part). 


Such a quantum field does not exercise influence through the use of forces, as is the case with 
electromagnetic fields, but does so through the exchange of energy that is continually reallocated in 
a dynamic process. Building and decomposition of matter are, in fact, caused by absorption and 
release of (virtual) photons and matter can thus, more poetically, be envisioned as "light captured by 
gravity." The virtual particles of the field can in this manner also provide an energy exchange 
between the physical reality and the non-zero local field to which they belong (Fig. 20). Even the 
force of gravity, a yet poorly understood phenomenon, may be related to this field, because it has a 
retarding effect on the movement of material: so-called inertia. Both aspects also underline the 
possibility suggested by Penrose that quantum gravity is instrumental in the capture of quantum 
information in our brain (Meijer and Korf,2013). 


The infinite consciousness: an information field? 


This particular quantum energy field is also seen as a giant hologram (see, for instance, Steven 
Hawkins and the Dutch scientist Gerard van 't Hooft) that permeates everything in the universe. It is 
considered by the physicist and systems theorist Laszlo as an universal information field (Laszlo, 
2006). Consequently, each of us is supposed to be in contact with the field through wave 
interactions. So we are in fact connected to a general energy field, which penetrates our bodies 
constantly (Meijer, 2012). The information exchanged is not only used for a deeper form of 
coordination but probably also for the creation of meaning. A number of prominent scientists 
scientists who laid the foundations for the hypothesis of the quantum brain: the Nobel Prize winners 
Wigner (quantum physicist) and Eccles (neurologist), the quantum physicists Bohm, Stapp, 
Goswami and Wolf, the neurologist Pribram and mathematician Penrose, initiated the idea that our 
brain may functions as an interface between the individual and the collective consciousness that is 
stored in this quantum field. 


Ervin Laszlo, 2006, states that the universe, in this way, exhibits a kind of universal memory and 
that all experiences are stored in, what he calls, the Akashi field, an term that is also encountered in 
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the Eastern religions. The basis for the existence of this field derived Laszlo from the, so called, 
torsion fields / vacuum domains previously by Russian researchers. 
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Fig. 20: Left: The universal, all pervading "zero energy field" as a vacuum with fluctuations of quantum 
waves or particle/antiparticles (insets right). Through superposition and photon polarization) information 
storage is possible. Two plates at a very narrow distance (left below) show attraction since the virtual 
particles outside can exert more pressure than the spatially expelled particles inside (the so called Casimir 
effect that demonstrated the universal presence of zero point energy). The anti-particles travel in a reversed 
time mode. 


Recent experiments showed that teleportation of particles is based on sending complete information 
on that particle over a wide distance, by which at that distant site a solid particle is created: thus 
matter arises from information. The renowned scientist Anton Zeilinger therefore concluded that 
information is more fundamental than matter and energy. It became also clear that such an universal 
information field can also be seen as the source of the origin of the Universe (see also the link to” 
Information Universe”, in the references). 


In the next sections we will explore the possibility that also personal information is stored in this 
domain and can be instrumental in the realization of an fundamentally different modes of 
immortality. In other words immortality could be considered as the conservation of information. 


5. Transcendence of the individual self 


This section addresses the, so called, transcendental phenomena in human experience. Detailed 
investigation shows that also in this area scientific research of high quality has been done in Europe 
as well as a great number of top universities in the USA. With the term " quality research” we mean 
that it is properly designed research with sufficient built-in controls, professional statistical analysis 
of data as well as publication in peer-reviewed journals. Yet the recognition for this ground 
breaking work by "mainstream" science is often rather thin, because one tends to deal with the 
particular results in a rather conservative way on the basis of usual reductionist and materialist 
frameworks. 
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Fig. 21: Transpersonal experiences: the researchers (bottom right), the techniques for them to arouse or 
experience (top right) and the postulate of the internal filters in our brains (top left). Personal information 
from a supposed quantum field, is experienced as clairvoyance or described as an inner voice (called 
“Daemon” in classical Greece philosophy). 


Scientists who upfront reject scientific results, that do not belong to the (temporary) consensus, are 
evidently counterproductive in the advance of science perse. When in this area “the wheat is 
separated from the chaff’ (and that is needed in all areas of science), it is discovered that there is 
overwhelming evidence for the occurrence of so called extraordinary experiences (anomalies, see 
Jahn and Dunne, 2007 Radin, 2006, 1996). It is therefore worthwhile to keep these phenomena 
against the light, in the framework of modern physics, in order to see what they mean for our 
current view on the world and how we could get a finger behind the mechanisms that are in play 
here. It is also of great importance for science in general to seek the fringes of its disciplines, 
because historically it often appears that the real breakthroughs occur especially in these areas (Fig. 
21). Of note, the scientific debate between materialistic and idealistic worldviews runs as a red 
thread through the history of science and philosophy, and, for example, is now prominent in the 
major discussions on the nature of consciousness, as well as in the dialogue on the relationship 
between science and religion. 


Religions have had a very unbalanced role in the cultural evolution of mankind: useful unifying 
visions of society to the most horrific acts that humans have ever committed. Modern brain research 
indicates that religious and spiritual experience is associated with various brain structures and that 
immanent evolutionary spirituality is deeply embedded in human nature (Carter, 2013, Lanza, 2012, 
Wolf, 2008, Peake, 2008). 


Whether individual consciousness is retained in any shape or dimension beyond death is currently 
intensively discussed in relation to various types of transpersonal experiences, in near-death 
experiences (NDEs), mystical experiences and in "channeling" (receiving very complex 
information, large texts or images from an unknown source). Is our brain somehow a signal receiver 
for information from a "superconscious" domain (Jahn and Dunne, 2007, Peake, 2008, Radin, 
2006)? 
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Consciousness beyond space and time in the Near Death Experience 


In line with other Near Death Experiece (NDE) investigators, particularly from England and the 
USA, the Dutch cardiologist van Lommel, 2001, 2007, proposed an own vision on consciousness. 
In his book ‘Endless Consciousness’, he argued that consciousness may not really an 
epiphenomenon of the brain, but is rather an autonomous phenomenon, independent of the physical 
body. In such phenomena as consciousness, we must also bear in mind that there is a continuous 
exposition of our individual consciousness to the outside world: without the imprint of the outside 
world, personal consciousness could not arise anyway. Our brain should therefore always be seen in 
relation to a flow of information from the other parts of our body and also the signals we receive 
from and send away to the world around us. This flow of information includes the interaction with 
the invisible, but ever-present, quantum wave world, that after all is as real as the material world of 
particles: matter and mind are complementary aspects of a unified reality. 


Ultimately, all our senses are based on only electrical impulses propagated through the nerves to the 
brain, where they activate networks of neurons and then somehow are translated into a perceptions. 
Sight, hearing, taste, smell and touch are thus, in materialistic terms, fundamental similar, because 
all these different sensory experiences, arise from electrical stimuli. However, it is still entirely 
unclear how our individual consciousness and self-consciousness become manifest and what the 
basis is for our subjective feelings such as our individual perceptions of color, smell and sound 
(called qualia). Many scientists today support the hypothesis that this kind of experience is not 
merely based on the sum of neuronal activity, etc. Rather the required communication between 
brain areas (binding?) is the result of quantum coherence and quantum entanglement in the brain 
and consciousness is, at least, partly caused by the so called wave / particle duality, implying that 
the elementary particles that constitute our brains are also part of a wave world as postulated in the 
quantum theory. Through this quantum wave aspect, according to this hypothesis, non-sensory 
information transfer to the brain can occur from a universal wave field. Recent research showed that 
the quantum world is not only relevant at the micro level, but also belongs to all of our everyday 
macro world (Fig. 26, 27). Quantum phenomena were recently shown not to be solely important for 
the atomic level. Quantum effects were demonstrated in living cells including the essential process 
of photosynthesis as well as in the brains of birds in the detection of geomagnetic fields during bird 
migration. Therefore it is quite well possible that quantum fields played a role in the becoming of 
living organisms, and are instrumental in the coordination of 100 trillion cells that constitute our 
bodies (Meijer and Korf, 2013) 


Common features of NDEs 


The research showed that about 20% of patients in cardiac arrest had a mild to profound near-death 
experience. The experiences during a near-death experience appear to be quite universal and have 
been reported worldwide. The experience seems only modestly dependent on age, gender, cultural 
background and religion of the people involved. It happens both to believers and atheists, and also 
to people who have no prior knowledge of the NDE phenomenon (Van Lommel, 2007, Carter, 
2012, Elsaesser, 1997). 


The common characteristics (Fig. 22) are: traveling through a tunnel toward the light, a 
retrospective view on the life and encounters with deceased loved ones. Most patients experience an 
expanded awareness: thoughts seem to go faster than during normal waking consciousness. It 
appears, in many cases that some kind of access is felt to an omniscient consciousness that answers 
every question that a person on earth has ever asked. It is scientifically proven by several 
researchers that these experiences occur during the period of cardiac arrest in which both brain 
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activity and the heartbeat are not measurable. The ECG and EEG of these patients do show a flat 
line on the monitor and activity in the cortex and brainstem are not detectable. According to current 
scientific knowledge, it cannot be explained that patients during a near-death experience can see 
and hear more clearly and apparently have an expanded consciousness. In contrast, one would 
rather expect a more limited consciousness. All conventional scientific explanations given for the 
near-death experience, such as oxygen deficiency in the brains, hallucinations, drug use that can be 
accessed from the recorded data can be altogether rejected. 


For example the often raised argument that the loss of blood supply and a flat EEG does not exclude 
that somewhere there is still little brain activity, especially since an EEG is predominantly a 
recording of the electrical activity of the cerebral cortex, misses the whole essence. Because it's not 
about whether there might be some neuronal activity to measure, but whether there are specific 
forms of brain activity, that according to current neuroscience are considered necessary to 
experience such a clear consciousness. In vivid dreams of this type there are always intense brain 
activities that can be easily determined. And precisely these specific forms of brain activity in the 
EEG in patients with cardiac arrest totally disappear during a NDE experience. 


Recent developments in physics in relation to NDE 


The phenomenon of near-death experience also raises deep philosophical questions. This experience 
shows that consciousness, under those circumstances, apparently can observe a physical world 
without involvement of the normal senses. There are even documented cases in which during the 
near-death experience, observations were made by the patient at great distances from the body, that 
later were verified as being absolutely correct. The question arises whether our normal sensory 
perceptions act as a filter for this kind of conscious extra-sensory perceptions. From the testimony 
of persons reporting NDE, it is inferred that their perception during near-death experience is faster, 
broader, more realistic and more pure of nature than during an ordinary dream. Also during the use 
of certain drugs, meditation and rapid change of gravity (falling down and traffic accidents), "out of 
the body" and NDE-like experiences are generated, but they do not have the quality and character 
content of the expanded NDE experiences as they were in many cases reported (see Fig.22). 


Recently an interesting study was presented (Venselaar, 2011), in which the NDE is described fully 
physically as a 5- stage process that includes a) separation of photonic consciousness from the body, 
b) a journey to a tunnel of light after strong contraction of the particular information, involving 
mini- black hole and wormhole modalities and observation of cosmic structures, c) being at the 
presence of light at a border, having a life review and experiencing specific light shifts, d) a 
subsequent return to the body and e) final unification with the physical body. Another recent study 
(Bokkon et al, 2013) confirms the potential role of bio-photons in several aspects of NDE, in 
relation to intrinsic visual perceptions and imageries as well as self-consciousness that may involve 
low-energy quantum entanglement of bio-photons in interaction with the photonic zero-point 
energy field (ZPE). Bio-photons are constantly produced in the entire organism at the cell 
membrane, and within the cell in mitochondria and DNA, including the brain, the latter due to 
Casimir-like conversion of virtual photons of the ZPE to real photons, at the synaptic cleft of 
neurons, providing an ultra-rapid communication system in the entire organism. 


“Life after life” is pictured as a being of light, due to the fact that damaged or dying atoms of our 
physical body release countless photons (light energy). Since our daily consciousness is connected 
to the brain, these exotic photons, are supposed to be transformed into another broader transcendent 
consciousness, in which such photons are indestructible. The particular photonic body, in this 
theory, may be capable to 'carry' information about who we were and are. 
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The panorama of life: better than memory... 


Impressive is that during a near death experience, the patient is confronted with a full and bright 
panorama of his/her entire life, in which he/she is not only relives the life from his/her own ego 
perspective, but also from the perspective of each person with whom one has been in contact during 
one’s lifetime. This experience from the perspective of the other, according to many of the NDE 
patients is complete, including the thoughts and feelings of every person who crossed ones path in 
life. Of note, the majority of NDE witnesses, subsequent to their profound experience, live a more 
conscious life, being more open to others and more interested in the big questions of life (see Fig. 
22). 


Near Death Experience (NDE) 


Experience to leave ones body 
Traveling through a tunnel of light 
Seeing a complete life panorama 
Meeting friends ‘and relatives 

Feeling the presence of all knowedge | 


inc ae PSI sensitiv 
_Loss of fear for Death 


Fig. 22: The general components of a Neat Death Experience 
Is a NDE only due to previously stored images in the brain? 


The extraordinary near-death experience of Vicky Noratuk showed that even blind people can see 
again during a near death experience! From her birth she had a shrunken eyeball and optic nerve 
and an undeveloped visual cortex. So even if there would be a yet unknown activity of the brains 
during the near-death experience, she did not possess a healthy sense organ that could transfer her 
visual impressions to her consciousness through the brain, nor a memory for detailed images. After 
she had her experience, she described this as "it felt like the place where all knowledge is". A 
faithfully executed study with 31 similar cases of blind vision (Ring and Cooper, 1997), revealed 
that blind persons, including those blind from birth, do report classic NDEs of the kind common to 
sighted persons. Further citing the article: “Thus, what we have here is an adumbration of a process 
that begins with Mind, seemingly fully independent of brain becoming self-referential, that is, 
becoming identified with consciousness itself, and then converting this noumenal consciousness 
into a dualistic modality that generates the familiar phenomenal world. What we have called 
transcendental awareness is at least the beginning of the reversal of that process by which, even 
though the traces of an everyday dualism remain, the individual is enabled, however temporarily, to 
experience the world from a perspective independent of brain functioning and the operation of the 
senses. Each of these theories formally entails such a state of awareness, and specifically in blind 
persons, during NDEs or OBEs”. 


The modern NDE research thus leads, just as investigation of reincarnation (see below), to the 
hypothesis that consciousness continues to exist in some form after death. Death, according to this 
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hypothesis, is only an illusion. It is, in this consideration, only a transitional state to another form of 
conscious life, but without the experience of a physical body. According to some quantum 
physicists, such as Alan Wolf (1996,1999, and 2008), and Hameroff (2013), dying is, more 
precisely, not a transition to another phase, but rather every individual is at every moment of ones 
life already represented in the non-material dimension of the aforementioned quantum information 
field (Fig. 23). In other words, in this theory, conservation of individual information is a continuous 
process and is permanent. 


Reincarnation: an indication for life after death? 


For a possible survival of personal information after death, there are also indications in the many, 
now documented, reincarnation reports of children. Children from very different age, sketch 
spontaneously, without any special cause, life histories of people that have been proven to be 
completely unknown to them and about particular persons deceased long before their own birth, and 
that in a staggering detail. Globally ten thousands of well-documented cases have been thoroughly 
examined, often dealing with children at an age of 5-10 years who spontaneously explain that they 
have lived another life and have been another person. Such suggestions are always met with much 
skepticism and sometimes received with complete disbelief, which is obviously quite 
understandable (see links Reincarnation and link Ian Stevenson). 


However it encompasses many cases with descriptions in an incredibly detail, outlining various 
aspects, such as the exact location of the residence of the deceased, the layout and decor of the 
house, hidden objects, knowledge of family of the deceased and personal characteristics thereof, 
including the character of the deceased. These stories were, inter alia, thoroughly verified by the 
renowned historical researcher Stevenson (see link Ian Stevenson) and in many cases found to be 
completely in line with historical reality (Phipps, 2012, Peake, 2008, Carter, 2012, Elsaesser, 1997, 
Fontana, 2005)! All this, even in cases where the child had never been in the described country and 
did not have any contacts with people out of the particular area nor with family members of the 
deceased. In some cases these stories also report the fluent speaking of a second language (of the 
deceased person) by the child or for example, without any exercise, playing a musical instrument. It 
is as if the skill of the deceased is directly transferred to the child. 


A critical discussion of these puzzling phenomena are found in references of Braude, 2003 and 
Carter, 2012, and link to Reincarnation. There are, according to the authors, apart from fraud, that 
often can be simply excluded, two possibilities: either the child receives somehow exact 
information from another world in which the deceased in some modality mentally persists (survival 
hypothesis) or it is due to a telepathic transmission from a still living person, who in that case 
should have detailed information on the deceased and be able to transmit this telepathically (the PSI 
hypothesis). In the above mentioned, well referenced and well-researched, books, it is concluded 
that the survival hypothesis, as related to these reports, seems much more supported than the 
assumption of telepathic contact between the child and the particular person involved. It is 
hypothesized that a general information field may be instrumental in the reincarnation process due 
to storage of individual information and potential resonance with a future entity (Fig. 23). 


The respective authors conclude, after really exhaustive and scrupulous research, that in a manner 
not understood, some people (or detailed data on them) persist, at least temporarily, after their 
death. This, in some way, leads to the transfer of personal information to young children that 
become beware of this information and interpret it as their former life (Braude, 2003 and Carter, 
2012, and link to Reincarnation). It is clear that we arrive here at the borders of knowledge and that 
we experience something that is far beyond our human intellect. Nevertheless, the phenomenon of 
children report is, in itself, established in thorough research, and despite the absence of a 
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satisfactory explanation, is recognized as such in scientific circles, albeit without the notion that this 
represents a process of rebirth or reincarnation. An impressive report of a “skeptic” scientist is 
depicted in the link about reincarnation, that provides an interesting view on this possible modality 
of immortality (Phipps, 2012). 


The Construction of Reality 


Vibration/Wave Matter 

as <E = 
superpositions elem. particles 
non-locality E=hv E=m.c42 entanglement 


uncertainty inform. network 


l 


Quantum Field Information Field Universum 


zero-point energy Universal Consciousness inhabit. planets 
brain as interface entropy 


f syntropy 
J All Time biol. evolution 


Individual q 


Consciousness Intelligent Life 
culture/memes humanity 


mental evolution Q Information science 
free will /choice natural Laws 


Human oats . 

n Artificial Intelligence 
Intelligence human/technolo = 
evolution brain By 


Fig.23: A tentative scheme to picture the construction of reality, with a central place for a Universal 
Consciousness, or Quantum Information field (black). in which all time is laid down and that is considered 
to be the source for and final destination of our Universe. The Big Bang gave rise to the material (right part) 
and mental (left part) unfolding of information. These complementary aspects of reality lead to human and 
machine intelligence, by which the Universe is able to observe itself in ever increasing detail. PSI, ESP as 
well as BDE/ reincarnation phenomena reflect the dynamic interaction of individual and universal 
consciousness with our brain as interfacing instrument. The collection and compression of all final 
information leads to rebirth of our Universe in a subsequent version at the omega point (see section 6 and 


7). 


The notion that can be inferred from the sections above, namely that consciousness of all living 
entities belongs to a collective "web of information", should implicitly be supplemented with the 
reverse side of this concept: that individual consciousness, through this interfacing, is just as much 
an expression of the universal (nonlocal) consciousness. In this respect we are, according to this 
quantum concept, truly part of the unity of nature, as Spinoza already postulated (Fig. 23). 


Paranormal phenomena: extra-sensory perception of information from another domain? 


The quantum consciousness models treated above may also be instrumental in the explanation of a 
number of so called transcendental experiences. Examples are, the fairly normal, (trans)-personal 
feelings of intuition, serendipity, synchronicity as well as feelings of "high", and dreams (Fig. 23 
and 24). But also more "transcendent," or paranormal aspects such as channeling, out of body 
experiences and near death experiences (NDEs) might be discussed in this framework (Radin, 2006, 
Jahn and Dunne, 2006, Braude, 2003, Carter,2012). 
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Information-resonance and PSI phenomena 


Intuition | 


Synchronicity ESP PK 


Second lifes P p : 
oxtrasensory perception Psychokinesis 
Clairvoyance Telepathy Premonition Near Death Exper. 
To 
jerene 


f 


Fig. 24: Various forms of extra sensory perception 


The general question here is whether the so called "normal" and "beyond normal" experiences are 
so sharply separated and whether they do not constitute a continuity of reality. Other non-local 
phenomena in this context, are called the PSI phenomena (see Fig. 24) such as clairvoyance, 
telepathy, remote viewing and psychokinetic. These phenomena could also be related an underlying 
non-local information field because they concern influences at a distance or messages from the 
future, experienced by people. The central question is how for the necessary information for these 
phenomena can reach the brain and how these extra-sensory communication / perception occur 
from a mechanistic point of view. 


It is important to note that much of PSI / ESP research in this field is carried out at a scrupulously 
accurate manner, to exclude any form of statistical bias and misinterpretation. Yet, this research is 
often focused on the direct detection of paranormal phenomena and less on the underlying physical 
mechanisms of information transfer. The latter is of great importance for future investigation, 
because it may provide answers to study the well-known evading aspects at sequential PSI 
observations, as well how the signal strength of ESP experiences could be improved. Both aspects 
could be related to the inbuilt filters in our brain that should protect us against too much disturbing 
information (see Jahn and Dunne, 2007, Radin, 1996, 2006) 


6. The significance of individual life in a fine-tuned Universe 


The origin of life, and also the appearance of man appears to be due to fine-tuned construction: even 
tiny deviation in each of the 25 fixed constants in the laws of nature, would have been fatal for the 
emergence of biological life (Ross, 1989, Fig. 34). This picture is also true if one includes the 
macro parameters such as the distance from the planet Earth to its sun (determining density of light, 
free energy for life and temperature), the influence of the moon (influencing life cycles) and the 
place of our solar system in its galaxy (just far away from a huge big black hole in the center!). 
These conditions in our Universe provided that intelligent life was brought forth and that the 
Universe finally created its own observers: us humans! This consideration is called the anthropic 
principle: man formulated the laws of nature thereby unveiled the underlying processes of 
biological evolution. In fact one could say that intelligence is an essential part of a universal 
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program for the processing of information. Universal consciousness can therefore be seen as the 
program on which our Universe is running (Greene, 2011, Tipler, 1996, Vidal, 2012, Wolf, 
1996,1999, 2006, Meijer, 2012). 


Information may have already existed at or during the "Big Bang". Recent cosmology indeed 
indicates an initial scalar field exhibiting acoustic waves and fluctuation in a quantum vacuum, a 
process in which energy, matter and antimatter were created. Yet, the start of the universe did not 
really look like an explosion, but was, according to current cosmology, a highly fine-tuned 
expansion process. Even small deviations in the particular expansion rate would have made the 
creation of life impossible! For example, the formation of carbon from helium, a prerequisite for 
life, would not have occurred. Again, this gives the impression of well-defined start-information, 
already at the start of our Universe (Ross, 1989, Meijer, 2012). 


The Anthropic principle: the universe is constructed 
such that creation of life was inevitable 


‘Macro: Teleology ? 
Distance Sun/Earth °-* 
Presence ôf Moon 
Milky way location, ; 
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believe that the 
Universe is the product 
of some sort of design, 
a manifestation of 
subtle aestetic and 
mathematical 
judgement, is 
overwhelming. 


CHARGEON NEWTON'S The belief that there is 
Hdssies,@ ©, PHOTON. GRAVITATIONAÙ something behind it all, 
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Fig. 25: The Anthropic Principle: micro- and macro- conditions seem fine tuned to the creation of life in our 
Universe 


The logical question is: where did the information about the natural constants and the required 
expansion rate constants come from and how could a solar system with a structure exactly as that of 
ours be formed? (Fig.25). Some argue that millions of other universes exist (the multi-verse theory) 
and that perhaps only in our universe conditions were such that life could emerge. However, there is 
still no single piece of evidence for a multi-verse. Another hypothesis is that the constants of nature 
were not always constant but that they have been gradually converged to the values needed for the 
origin of life. In the aforementioned 4-dimensional domain, with all time layed out, life can even be 
a product of “backward causation” of future events on the primary conditions of the big bang. The 
information on advanced intelligent life in that domain could have had a time- reversed influence on 
the gradual molding of these constants (thus the necessary information came from our own future). 
A third hypothesis is that the information came from a previous version of our own universe, in 
which, in one way or another compressed information was used for the birth process: the process of 
time and history of the universe is then interpreted as circular (Gott, 1997, Penrose, 2012, 
Steinhardt, 2008). 


What has this supposed architecture of reality to do with immortality? It is evident that our bodies 
are composed of atoms/ elementary particles that were formed 13.5 million years ago, we are, 
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indeed, quite old... At the end of our material existence, thus following our personal death, these 
building blocks stay manifest. Our organism may become decomposed or burned entirely, yet all of 
its atoms are retained. None of these building blocks become lost, they rather may reappear in other 
forms (that is in oxidized forms or becoming integrated in other organisms) or simply circulate in 
the atmosphere, but the atoms are still there. One could say that the specific atoms that form our 
body only become distributed over a larger area of our world, while gravity prevents diffusion away 
from our planet. Yet, it is clear that their functional organization of these building blocks, that is 
required for life, is completely lost. 


But is this also true for the personal wave information, that is the non-material aspect of these 
atoms/elementary particles. In other words, is this information destroyed? Some quantum physics 
claim that information cannot be lost (the law of conservation of information) and that due to 
entanglement of the wave type of these building blocks, the personal structure and functional 
organization of individual life will survive bodily death (see the references of Wolf and Hameroff 
and Chopra). As the consequence of the persistent storage of this information in the universal 
quantum field, together with the total imprint of our personal experiences (our complete biography) 
in this domain, the personal profile would be retained and would also be available for resurrection 
(Tipler, 1996, Hameroff and Chopra, 2013) and, in principle, for reincarnation. 


Citing the latter paper: “Recently two clinical studies used processed EEG brain monitors at the 
time of death in terminally ill or severely brain-damaged patients from whom support was 
withdrawn, allowing the patients to die peacefully. In both sets of patients, measurable EEG brain 
activity dwindled as blood pressure dropped and, eventually the heart stopped beating. But then, in 
each patient, there was an abrupt burst of brain activity lasting about a minute or more which 
correlated with gamma synchrony EEG, the most reliable marker of conscious awareness. Then, 
just as abruptly, the activity ceased. Because these patients died, we can’t know if they had NDE or 
OOB experiences, or if the activity actually marked the soul leaving the body — ‘giving up the 
ghost’. But regardless, the mystery is how the energy-depleted brain could muster synchronous 
neuronal EEG activity — whatever it was. One possible answer is that consciousness and gamma 
synchrony involve very low energy quantum entanglements which persist while other brain 
functions have run out of fuel. 


Could consciousness exist outside the body after death? The particular authors believe it can: 
“According to the Orch OR consciousness model, under normal conditions in an intact, healthy 
brain, consciousness occurs as frames or snapshots extending through multiple spatiotemporal 
levels from networks to neurons to microtubules to quantum forces (see also Meijer and Korf, 
2013), down to and including Planck scale geometry. When the blood stops flowing and metabolic 
energy can no longer drive microtubule quantum coherence, quantum information relating to the 
subject’s conscious experience and memory isn’t necessarily lost or destroyed, but may dissipate to 
the universe at large, remaining entangled as a unified soul-like entity grounded in Planck scale 
geometry. If the body is resuscitated, the quantum information can return, and the subject may 
report an NDE or OOB experience. If the body is not resuscitated and the patient dies, the entangled 
quantum information constituting the subject’s consciousness and memory may persist in spacetime 
geometry, perhaps entering an embryo in the context of reincarnation. Could the universe — empty 
spacetime geometry — conceivably host consciousness on the loose? There is ample energy in the 
form of zero point fluctuations, so the question is whether information can be registered in the 
nothingness of spacetime, and transcend from Planck scale to biological scale”. Many will see this 
daring hypothesis as an empty speculation or, at best, an understandable illusion, but for others it 
will provide wide perspectives for potential answers to an ancient quest of mankind, regarding 
individual survival and the reality of afterlife (Carter, 2012) 


199 


Syntropy 2013 (3): 168-207 ISSN 1825-7968 


7. The distant future: death and rebirth of the Universe 


Transhumanists (see internet link) look into the far future, beyond the current limits of our 
organisms, and especially to the technological potentials to drastically curtail the limitations of the 
human body. Some physicists like Frank Tipler and Ray Kurzweil, project that our "mind children", 
as very advanced, hybrid, (cyborg) machines, will ultimately travel to the boundaries of the 
universe, not restricted by the current limitations of the human body, and will eventually collect all 
the information about the universe and its total past history. Of note: the distances to other solar 
systems, let alone to other galaxies, are so immense that our human body, even if its lifespan might 
be stretched a thousand times, could never realize such extremely long journey. But intelligent 
human-related machines, that can repair and reproduce themselves, would be able to do so, 
provided that sufficient energy is available. As long as the universe does not die in a heating process 
(and this is estimated to occur only over billions of years), the universe will be gradually populated, 
and will finally become saturated with information (see Tipler, 1996 and Fig 37, Kurzweil, 2005, 
and epoch 6, in Fig. 26]. 


In this trans-humanist concepts, ultimately, a giant omniscience (quantum) computer, that contains 
a complete "database" of the past history of the universe may, according to Tipler, collect all the 
information about the history of our universe. Our successors in the far future will, like us, be 
curious about their origin, but their excavations will, in this case, not take place in a soil archive, but 
in a huge computer database (Lloyd, 2006, Bostrom, 2003). Because all the information necessary 
will be available at that time, one will be able to submit the total history of the universe to a perfect 
simulation. Through unimaginably advanced technology, this simulations can be performed with 
such high a quality that they will be indistinguishable from real. Such a perfect imagination was 
called, by the above-mentioned scientists, an “emanation” and is supposed to occur at the, so called, 
Omega point, as was earlier postulated by Teillard de Jardin (Intenet link, see also Fig.26 and 27). 


Prof. Frank Tipler, 1996, a well-known American mathematician, but also a typical product of 
American-Christian progress thinking, speculates that such an event may represent the Day of 
Resurrection! We will all, according to this theory, experience this new life immediately after our 
death, since after death our kind of time no longer exists. We all will return as individuals with our 
own characteristics and live in our own (perfectly simulated) environment.... (Tipler, 1996). 


Transhumanism 
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Fig. 26: The sequential epochs in the evolution of our universe, also depicting the very far future of a 
"living" Universe (see black box), in a cyclic time model (top left) in which the universe takes care of its own 
reproduction (after Kurzweil, 2005) 


However physics foretells that our world will not be everlasting... This is because our Universe is 
finally doomed to a heat death (by final contraction of the Universe) or destined for a cold death (by 
further expansion of the Universe). Consequently, due to the implicit destruction of the 
abovementioned omnipotent computer, even the resurrected beings in their simulated paradise, will 
not enjoy eternal life and thus another type of resurrection or recreation is needed (Vidal, 2012). 
Only a programmed transfer of the total, condensed, information of the dying universe into an 
adjacent new “baby universe” may enable such a recreation process. It is assumed in this theory that 
our descendents and/or other advanced forms of intelligence will master the physics of black holes 
or wormholes, seen as giant portals to other universes. These giant cosmological structure could be 
manipulated to pass the required information as a recipe for the birth of a new version of our 
universe (an engineered Big Bang)! Thus our successors, in the far future, may give a new start to 
our universe in a kind of circular evolutionary process (Gott, 1997, Steinhardt, 2008, Penrose, 2012, 
Vidal, 2012). 


The projections of Gott, Penrose, Steinhart and many other scientist that have theorized on cyclic 
models of the Universe, can also be interpreted to mean that our own reconstructed Big Bang, that 
is often seen as the real start of the present cosmos, was rather a reflection of information transfer 
from a previous version of our Universe... (see Fig. 27). However, will each cosmic cycle 
encompass identical information, so that all of us will be reproduced, or will each rebirth also 
contain novel information and innovations, leading to ever growing complexity and intelligence of 
cosmic life? 


Fig. 27: Death and birth of the Universe: information is compressed by an advanced civilization as a recipe 
for the next universe. This transmission process may lead to a new version of our universe via a mastered 
technology of engineered black holes or wormholes (right below). 
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8. Final summary 


The desire for immortality that, like a red thread runs through ancient myths, religions and wisdom 
traditions, in this manner obtains a cosmological outlet in a new human evolution. 


Represent these thoughts just a curious kind of "Science Fiction" or do they perhaps relate to a 
veiled, reality? Anyway, current science often draws its inspiration from such images of the future, 
and at the same time these projections may serve to shape the future of mankind... 


In his thesis on the beginning and end of our Universe, Vidal (2012) stated: “But how can we 
imagine to seriously care for such an issue as cosmological immortality? We can summarize five 
steps towards it. The first is to realize that your individual death is normal and inevitable in the long 
term. The second is to develop psychologically, and fulfill all your needs to grow the hierarchy of 
needs up to the need of self-transcendence. You then surpass yourself to become compassionate and 
identify with the process of cosmic evolution. Even if you accept individual death, you still refuse 
death as a whole, namely the idea that nothing would continue to evolve after the predictable death 
of your body, society, species, Sun, galaxy and universe. You then set the immortality of the 
evolutionary process as a goal”. 


Immortality indeed represents a truly a multi-layered concept. Those who are interested in the 
various aspects of immortality, see the books of Van Bergen, Chown, Pickover,Weiner, and Cave. 


Interested readers may share some frequently asked questions: are humans intrinsically immortal 
(see references of Carter, Phipps, Peake, Wolf, Hameroff, Van Lommel, Forberg, Braude and 
Fontana), or: will we, ultimately, become physically immortal either by advanced medical 
technology (see De Grey, Post, Shapin) or by becoming some modality of cyborg (Tipler, 
Greenfield, Kaku, Moravic, Kurzweil). 


Alternatively, some claim that there is a perspective for immortality for all of us: through rebirth 


and eternal cycling of our Universe (Gott, Penrose, Steinhart, Vidal). Yet, all of these concepts can 
be viewed upon as a process of conservation of information. 


Acknowledgement: I am indebted to Drs. Elizabeth Waltheer for checking the language and Prof. 
Jan Engberts for critically reading and valuable comments on the manuscript. 
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Introduction in quantum aspects of brain function 


Since the development of QM and relativistic theories in the first part of the 20' century, 
attempts have been made to understand and describe the mind or mental states on the basis of 
QM concepts (see Meijer, 2014, Meijer and Korf, 2013,). Quantum physics, currently seen as a 
further refinement in the description of nature, does not only describe elementary 
microphysics but applies to classical or macro-physical (Newtonian) phenomena as well. 
Hence the human brain and its mental aspects are associated to classical brain physiology and 
are also part of a quantum physical universe. Most neurobiologists considered QM mind 
theories irrelevant to understand brain/mind processes (e.g. Edelman and Tononi, 2000; 
Koch and Hepp, 2006). 


However, there is no single theory on QM brain/mind theory. In fact a spectrum of more or 
less independent models have been proposed, that all have their intrinsic potentials and 
problems. The elements of quantum physics discussed here are summarized in Table 1 and 2; 
details of the various QM theories have been described elsewhere (Meijer, 2012; Meijer and 
Korf, 2013). 


Some QM mind options assume some sort of space-time multidimensionality, i.e there are 
more than the four conventional space-time dimensions. Other options assume that one or 
more extra dimensions are associated with a mental attribute or that the individual mind is 
(partly) an expression of a universal mind through holonomic communication with quantum 
fields (Fig.1). The latter idea has led to holographic (holonomic) theories (Pribram 1986, 2011). 
The human brain is then conceived as an interfacing organ that not only produces mind and 
consciousness but also receives information. The brain or parts of the brain are conceived as an 
interference hologram of incoming data and already existing data (a “personal universe”). If 
properly exposed (“analyzed”), information about the outer world can be distilled. 


In neurobiological terms, the existing data is equivalent to the subject’s memory, whereas the 
“analyzer” is cerebral electrophysiology. Bohm hypothesized that additional dimensions are 
necessary to describe QM interference processes, thereby circumventing probabilistic theories 
and consciousness-induced collapse of the wave function. In this theory, the universe is a giant 
superposition of waves, representing an unbroken wholeness, of which the human brain is a 
part (Bohm, 1990). Accordingly, the individual mind or consciousness is an inherent property 
of all matter (and energy), and as such being part, or rather an expression, of this universal 
quantum field. The apparently diffuse time/space localization of mental functions argues in 
favor of an underlying multidimensional space/time reality. Bohm and Hiley (1987) also 
proposed a two-arrow (bidirectional) time dimension. In this concept the stochastic (or double 
stochastic) character of quanta is explained by an underlying quantum field: the implicate order. 
This concept implies entanglement (non-locality) as well. 


Another hypothesis, having the potential to couple wave information to mental processes, 
proposes that wave information is transmitted from and into the brain by wave resonance. 
Through conscious observation they collapse locally to material entities (Stapp 2009; Pessa 
and Vitiello, 2003; Schwartz et al., 2004). Stapp (2012) argued that this does not represent an 
interference effect between superposed states (as assumed by Hameroff and Penrose, 1996), but 
that through environmental de-coherence, super-positions become informative to the 
brain/organism. A complementary implication of these theories is that mental processes are 
not necessarily embedded in entropic physical time. In line with this QM idea is that memories 
are not stored as a temporal sequence, but rather a-temporally. 


The Universe as a Part of a Larger Mind 


Fig. 1: The hypothesis that the universe and our minds are integral parts of a universal 
consciousness 


Some QM mind theories suppose the possible involvement of specific molecules. A spectrum 
of ions and molecules has been suggested to operate in a quantum manner (Tuszinsky and 
Woolf 2010). For instance QM theories have been based on micro-tubular proteins (Penrose 
1989; Hameroff 2007), proteins involved in synaptic transmission (Beck and Eccles 1992; Beck 
2001), including Ca ion-channels (Stapp 2009) and channel proteins instrumental in the 
initiation and propagation of action potentials (potassium-ion channels, Bernroider and Roy 
2004. There is also the hypothesis that synaptic transmission represents a typical (quantum) 
probability state that becomes critical for an all or none neuronal response (Beck and Eccles 
1992; Beck 2001). Attributing non-linear and non-computable characteristics of consciousness, 
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Hameroff and Penrose, 2011, 2013, argue against mechanisms of all or none firing of axonal 
potentials (Beck and Eccles, 2003). They rather prefer the model of Davia (2010), proposing 
that consciousness is related to waves traveling in the brain as a uniting life principle on 
multiple scales. According to some QM mind theories (Woolf and Hameroff, 2001), tunneling 
was proposed to facilitate membrane/vesicle fusion in neural information processing at the 
synapse. 


Kauffman relates quantum processes in the biological matrix of the brain to the emergence of 
mental processing (Kauffman 2010; Vattay et al. 2012). This theory, mainly based on 
chromophores detecting photons, assumes that the coherence of some quantum configurations 
adhered to proteins is stabilized or is maintained by re-coherence. This principle may have 
guided evolutionary selection of proteins. Accordingly, mind and consciousness are both 
quantum mechanical and an expression by the classical neural mechanisms. The underlying 
coherent quantum states provide the potentiality for the collapse to the de-coherent material 
state, resulting in classical events such as firing neurons, that are at least to some extent, a- 
causal, i.e. beyond classical determinacy. The quantum system (of the brain) interacts with a 
quantum environment, the phase information is lost and cannot be reassembled. By 
entanglement, the quantum coherence in a small region, e.g. the cell or the brain, might have 
spatial long-range effects (Vattay et al. 2012; Hagan et al. 2002). Kauffman accepts long-lived 
coherence states in biological molecules at body temperature (now 750 femto-seconds in 
chlorophyll at 77K) to be potentially enabling parallel problem solving as major challenges for 
further investigations. The question is also which neurons or neuronal structures are in 
particular associated to the coherence/de-coherence brain model of consciousness. 


The question is often put as to why quantum theory should be involved in discussions of 
consciousness at all, and also as to why it should be treated as something special. In thinking 
about quantum theory, it is important not to be bullied into viewing it as something weird and 
peripheral that can be ignored (Atmanspacher, 2011). Unfortunately, this allows the more 
superficial thinkers to dismiss all theories of quantum consciousness. This sort of practice has 
recently been criticized as ‘pseudoscepticism’, a parallel form to pseudoscience. Pseudo- 
skepticism (see Wikipedia) similarly uses denunciation in the name of science or scientific 
affiliation without citing any evidence or possible experimentation to establish this criticism, 
(see Utts and Josephson, 1996). The features of quantum theory that make it special and also 
possibly relevant to consciousness can be summarized as follows: 


1.) Quantum theory describes the fundamental level of energy and matter. In contrast to 
higher levels, the quantum level has aspects, such as mass, charge and spin that are given 
properties of the universe, not capable of further reduction or explanation. In quantum 
theories of consciousness, it is suggested that consciousness is such a fundamental property 
existing at this level. Some theories are additionally linked to the structure of spacetime, which 
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is nowadays seen as being interconnected with the nature of the quanta( see Chalmers, 2000; 
Nagel, 2012) 


2.) The other fundamental aspect of the universe is spacetime, as described by the special and 
general theories of relativity. Although both relativity and quantum theory have both been 
tested to very high degrees of accuracy, they are nevertheless incompatible with one another. 
The gravitational force is the main problems, since the smooth continuous curvature of space 
that describes gravity in general relativity is incompatible with the discreteness of 
particles/waves that is fundamental to quantum theory. String theory and loop quantum 
gravity have attempted to bridge this gap, but neither are yet regarded as giving a complete 
picture. (see Smolin, 2004; Penrose, 2004) 


3.) In traditional versions of quantum theory, the wave form of the quanta is conceived as a 
superposition of the many possible positions of a quantum particle. When the wave function 
collapses the choice of a particular position for the particle is random. This choice of position is 
an effect without a cause. The property of randomness is not in itself particularly useful in 
theories of consciousness, but it does open a chink in the deterministic structure of the 
universe, which is exploited in particular by the Penrose/Hameroff model, 2013, see also 
Stapp, 2009, 2012) 


4.) Non-locality is the remaining special feature of quantum theory. Classical physics 
comprises only so-called billiard ball relationships, with bits of matter and energy bumping 
into one another. These relationships are local, in that they involve immediate contact. Such 
relationships are also normal in quantum physics. However, quantum physics also possesses 
non-local relationships. This applies where two particles have been in some close relationship, 
such as two electrons in the same orbital. In this case they can become correlated. For instance 
the spin on two particles may always be opposite, if one spins up, the other spins down. This 
is not a problem while the particles are in a wave form, as both will be in a superposition of up 
and down. However, if the wave function of one particles collapses, that particle chooses one 
or the other superposition. When that happens, the other particle will choose the opposite 
position. In experiment, this is shown to happen when the two particles are out of range of a 
signal travelling at the speed of light. No matter, energy or conventional information is 
transferred, and the experiment is not regarded as a violation of relativity, but it is 
demonstrated that quantum properties can correlate instantaneously over any distance.(see for 
a basic introduction to QM: Thomas A, link internet. 


The Failure of Modern Consciousness Studies 


The study of consciousness was a taboo in academic circles through much of the 20th century, 
at least in part due to the long reign of behaviorism. Even the study of emotion being largely 


proscribed, with brains conceived as being reasoning machines and nothing else. This started 
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to lift in the late 1980s and at first this seemed to be a marvelous opportunity for the advances 
made in other areas of science to be applied to the neglected area of consciousness. What 
followed, however, can be seen as an overall negative in establishing orthodoxies which 
appear to have negligible chance of success in explaining consciousness, while discouraging 
explanations that relate to new areas of physics or neuroscience. 


The traditional explanation for consciousness or the soul in more traditional language is 
known as dualism. This posits a separate spirit stuff and physical stuff, with the spirit stuff 
capable of acting on the physical stuff, as when the soul commands the body. The core 
argument against dualism was that for the spirit stuff to act on the physicsal stuff it would 
need to have some physically relevant quality and would therefore not be pure spirit stuff. V 
ice versa looks to apply for physical stuff. The failure of dualism is one of the few points of 
agreement between mainstream consciousness studies and those that identify consciousness 
with a fundamental of the universe. (Thompson, 2000) 


Functionalism was at least in the 1990s the dominant explanation for consciousness, driven by 
the success of computers as problem solving and memory storage machines. The main 
proposal is that any system or machine that processes information in the same way as the 
brain will be conscious, regardless of what it is made of. The biological matter and structure of 
the human brain was deemed irrelevant. In reality, and despite its popularity, this appears as a 
pseudo-theory, kicking the problem of consciousness further down the road. It does not 
explain how consciousness arises in the brain and nor does it explain how consciousness 
might at some point arise in silicon or other matter. It seems, however, that functionalism has 
had a malign effect in making mainstream consciousness studies practitioners think it un- 
necessary to take any notice of modern developments in neuroscience or biology. 


Identity theory may have been the next most popular theory after functionalism in the 1990s. 
This declared that consciousness was identical to the brain or identical to its processing. 
However, it made little attempt to explain why it was identical to the brain, but not to any of 
the other physical structures in the universe. Nor did it attempt to define what it meant by the 
brain, despite the fact that our understanding of the physical processing of the brain was 
changing dramatically. It was further undermined by the discovery that much neural 
processing such as the dorsal stream governing spontaneous movement could be brought to 
completion outside of consciousness, which was seen to be more closely related to longer-term 


evaluations and planning. 


Epiphenomenalism was and remains another popular idea. The theory proposes that 
consciousness is a by-product of neural processing that has, however, no function. Despite its 
popularity this concept is beset by at least three major problems. It conflicts with evolutionary 
theory in that it is hard to see why evolution should select for something that had no function, 
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particularly as neural processing is exceptionally energy-hungry. The theory also conflicts 
head on with physics in which there is no acausality, with every object or process having 
influences elsewhere. Finally, there is the problem that even granting the idea of a functionless 
by-product, there is still no physical evidence for what produces such a thing in the brain. Like 
functionalism it appears to be a pseudo-theory. 


In the present century, there seems to have been a tacit recognition that functionalism and 
identity theory would have difficulty in becoming the consensus of a wider public. This 
appears to have given rise to two more theories that avoid treating consciousness as a 
fundamental. Consciousness resulting from embodiment has been possibly the most 
fashionable of these ideas. Initially embodiment ideas did represent a genuine step forward in 
both consciousness studies and psychology as a move away from the brain as a computer in a 
vat. It now accepted that mental events could influence the body and that visceral events 
could feed back on the brain. It also accepted that emotion is a relevant aspect of mental life. 
However, there was an over-reach in suggesting that the body somehow drove consciousness 
that the brain could not produce. This seemed to assume some kind of undefined special 
property in the body that was not present in the brain. More specifically it ignored the fact 
apart from the sense of touch, signals entered the brain directly from the environment and 
were consciously processed in the higher sensory and frontal cortex before being signaled to 
the viscera. 


The attempt to classify consciousness as a form of information or information processing has 
also become fashionable in this century. Interestingly, there are innumerable examples of non- 
conscious information, especially when we look at modern technology, with no apparent 
specification as to how conscious information would differ from non-conscious information. 
(Meijer, 2012, 2013a, 2014) 


At a more philosophical level, there is a core difference between information and reality, in 
that information embraces only what we happen to know, while it can also be defined as an 
attempt to describe nature’s behavior and microscopic make up that comprises reality. Thus 
the hunter-gatherer in ancient Africa, glancing up at the sun is only aware of its glare, heat and 
position in the sky. A fuller understanding of its reality has to wait for modern science. 


A popular but poorly based concept is to call consciousness an emergent property: The idea 
of consciousness as an emergent property of classically described matter is superficially 
plausible, and as such can sometimes look like the best shot of modern consciousness studies. 
Emergence is a familiar process in physics. Thus liquidity is an emergent property of water. 
The individual component hydrogen and oxygen atoms do not have the property of liquidity. 
However, when they are bound together in a sufficiently large number of water molecules, the 
property of liquidity emerges. 


The problem for this as an explanation of consciousness is that when emergent properties such 
as liquidity arise in nature, the emergence can be traced to the component particles and forces, 
such as the electromagnetic interactions between the water molecules. The macroscopic 
liquidity is an effect of the microscopic electrical charges and the resulting charge 
relationships. The problem for consciousness as an emergent property is no arrangement of 
such particles and forces has been identified that could produce consciousness. Many continue 
to furiously assert that this is possible, but the claim being made here is in fact the same as 
dualism, where two things that have no common property are required to act on one another. 
Anybody who thinks this is possible in physics could simplify their search for consciousness 
by accepting the idea of dualistic spirits (Murphy, 2007, 2011, Auletta et al, Clayton and 
Davies, 2006 ). 


In the last two decades, consciousness studies has gone off in a different direction from 
physics or neuroscience. Much of consciousness studies is dominated by philosophers and 
psychologists who have only a scant interest in what has been happening in brain science, let 
alone physics. In many cases, they see it as their duty up to prop a nineteenth century 
Newtonian world view, while dealing in abstractions that that take limited account of 
neuroscience or physics. Neuroscientists have meanwhile been pressured into treating 
consciousness as not part of their remit, deferring to philosophers when it was necessary to 
discuss consciousness, even when the philosophy was contradicted by the neuroscientists own 
discoveries. More fundamental approaches have fallen victim to black propaganda against 
them. It seems likely that mainstream consciousness studies, if it survives at all, will reach the 
end of the 21st century without having achieved consensus on a theory that has explanatory 


value. 
The Descent into the Quantum World 


Suppose one were to ask for a scientific description of your hand. Biology could describe it in 
terms of skin, bone, muscles, nerves, blood etc., and this might seem a completely satisfactory 
description. However, if you were just a bit more curious, you might ask what the muscle and 
blood etc. were made of. Here you would descend to a chemical explanation in terms of 
molecules of protein, water etc. and the reactions and relations between these. If you were still 
not satisfied with this, you would have to descend into the quantum world. At this level, the 
solidity and continuity of matter dissolves. The molecules of protein etc. are made up of 
atoms, but the atoms themselves are mainly vacuum. Most of the mass of the atom lies in a 
small nucleus, comprised of protons and neutrons, which are themselves made up of smaller 
particles known as quarks. The rest of the mass of the atom resides in a cloud of electrons 
orbiting around the nucleus (see Fig.2). 


Quantum uncertainty uantum tunnelin 
Wave/particle duality Q 6 


Quantum Physics 
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De-coherence/Coherence Superpositions 


Superposition of Waves 


Fig.2 : Some central elements of quantum physics: uncertainty of position of particles, wave / particle 
duality as demonstrated in the double-slit experiment (upper part),as well as entanglement (non- 
locality) of particles at great distances, the phenomenon of coherence/decoherence and superposition of 
waves (lower part). 


The fundamental particles are bound together by the four forces of nature, which are gravity, 
electromagnetism and the strong and the weak nuclear forces. The strong nuclear force binds 
together the particles in the nucleus of the atom, and acts only over the very short range of the 
nucleus itself. Gravity is a long-range force that mediates the mutual attraction of all objects 
possessing mass. The electromagnetic force is perhaps the force most apparent in everyday 
life. We are familiar with it in the form of light, microwaves and X-rays. It holds together the 
atom through the attraction of the opposite electrical charges of the electron and the proton. It 
also governs the interactions between molecules. Van der Waals forces, a weak form of the 
electromagnetic force is vital to the conformation of protein and thus to the process of life 
itself. In contrast to the nuclear forces, gravity and electromagnetism are conceived of as 
extending over infinite distance, but with their strength diminishing according to the inverse 
square law. That is, if you double your distance from an object, its gravitational attraction will 
be four times as weak. The quanta can be divided into two main classes, the fermions, which 
possess mass and the bosons which convey energy or the forces of nature. The most 
fundamental fermions are the quarks making up the nucleus and the circling electrons, while 
gluons and photons are the most prominent bosons. The gravitons, which may intermediate 
the gravitational force remain hypothetical. 


The Quantum Wave 


The quantum particles or quanta are unlike any particles or objects that are encountered in the 
large scale world. When isolated from their environment they are conceived as having the 
property of waves, but when they are brought into contact with the environment, there is a 
process of decoherence, in which the wave function is described as collapsing into a particle. 
The wave form of the quanta is different from waves in matter in the large scale world, such as 
the familiar waves in the sea. These involve energy passing through matter. By contrast, the 
quantum wave can be viewed as a wave of the probability for finding a particle in a specific 
position. This probability wave also applies to states of the quanta such as momentum. While 
the quanta remains in its wave form, it is viewed as a superposition of all the possible 
positions that the particle could occupy. At the peak of the wave, where the amplitude is 
greatest, there is the highest probability of finding a particle, when the wave eventually 
collapses. However, the choice of position for each individual particle is completely random, 
representing an effect without a cause. This comprises the first serious conceptual problem in 
quantum theory. 


The Two-Slit Experiment in Quantum Mechanics 


The physicist Richard Feynman said that this classic experiment contained all the problems of 
quantum theory. In the early nineteenth century, an experiment by Thomas Young showed 
that when a light source shone through two slits in a screen, and then onto a further screen, 
then a pattern of light and dark bands appeared on a further screen, indicating that the light 
was in some places intensified and in other reduced or eliminated. Where two waves of 
ordinary matter, for instances waves in water, come into contact an interference pattern forms, 
by which the waves are either doubled in size or cancelled out. This appearance of this 
phenomenon in Young’s experiment demonstrated that light was a wave, contrary to most 
scientific opinion prior to the experiment. 


Later, the experiment was refined. It could now be performed with one or two slits open. If 
there was only one slit open, the photons or light quanta, or any other quanta used in the 
experiment behaved like particles. They passed through the one open slit, interacted with the 
screen beyond and left an accumulation of marks on that screen, signifying a shower of 
particles rather than a wave. But once the second slit was opened, the traditional interference 
pattern, indicating interaction between two waves, reappeared on the screen. The ability to 
generate the behavior of either particles or waves, simply according to how the experiment 
was set up, showed that the quanta had a perplexing wave/ particle duality. 
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The Double Slit Experiment 
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Fig. 3: The famous double slit experiment: single particles behave like a wave front that show 
interference pattern on the screen (a), even after passing the two slits decisions to open or close a slit 
influences the final pattern (b). 


The wave/particle duality was shocking enough, but there was worse to come. Technology 
advanced to the point where photons could be emitted one at a time, and therefore impacted 
the screen one at a time (Fig. 3). What is remarkable is that with two slits open, but the 
photons impacting one at a time, the pattern on the screen formed itself into the light and dark 
bands of an interference pattern. Somehow the photons ‘knew’ to arrange themselves into a 
pattern indicative on the interaction of waves. The question arose as to how the photons 
emitted later in time ‘knew’ how to arrange themselves relative to the earlier photons in such a 
way that there was a pattern of light and dark bands, indicative of interacting waves. 


The obvious solution was to place photon counters at the two slits in order to monitor what 
the photons were up to. However, as soon as a photon is registered by a counter, it collapses 
from being a wave into being a particle, and the wave related interference pattern is lost from 
the further screen. The most plausible way to look at it may be to say that the wave of the 
photon passes through both slits, or possibly that it tries out both routes, and after doing this 
the divided wave interferes with itself ( see Fig. 3). 


The EPR Experiment and the Copenhagen Interpretation 


Einstein disliked the inherent randomness involved in the collapse of the wave function. This 
was despite the fact that his revival of the idea of light in the form of discrete particles or 
quanta had contributed to the foundation of quantum theory. He sought repeatedly to show 
that quantum theory was flawed, and in 1935 he seemed to have produced a masterstroke in 
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the form of the EPR (Einstein, Podolsky, Rosen) experiment. At the time this was only a 
‘thought experiement’, a mental simulation of how a real experiment might proceed, but since 
1982 it has been possible to perform this as a real experiment (Fig.4). 


Quantum Entanglement 
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represent the same moment in time for the entire wave front 


Fig.4: Quantum entanglement in a pair of distant elementary particles with regard to spin 


The challenge to quantum theory presented by the EPR experiment hinges on the concepts of 
locality and non-locality. Locality comprises the idea of normal cause and effect under which 
objects or particles move or change as a result of being impacted by other objects or particles, 
or of being directly acted on by energetic forces such as the electromagnetic force. It is local 
because the object or force producing the action or change has to be in direct contact with the 
object or particle acted on. Moreover, where a force emitted by one object acts on another 
distant object such as light emitted from the Sun acting on the Earth, the force passes between 
the two objects at a speed not greater than that of light. By contrast, non-locality involves the 
ability of one particle to determine the behaviour of another distant particle instantaneously, 
and without any matter or energy passing between the two. Einstein termed this “spooky 
action at a distance’. 


With the EPR experiment it was shown, that as it stood, quantum theory violated the principle 
of locality, which is normally regarded as basic to scientific thinking and even to common 
sense. Quantum theory indicated that when two quanta had been closely related to one 
another, for instance in the same electron orbital, they could be regarded as quantum 
entangled. In this state, certain aspects of their behavior in relation to one another became 
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fixed. For instance, quantum particles have a property of spin, which is partly analogous to the 
spinning of large-scale objects. Quanta can have the property of spin-up or spin-down. In an 
entangled state particles could have the relationship that when one had spin up, the other 
would always have spin down. However, as quanta, while they remained in a wave form, 
they both represented a superposition of spin-up and spin-down, and therefore neither of 
them had a defined spin (Fig. 4). 


The EPR experiment proposed that two such wave-form particles are moved apart. This could 
be a few meters along a laboratory bench or to the other side of the universe. The relevant 
consideration is that the two locations should be out-of-range of a signal travelling at the 
speed of light. Now, if an observation is made on one of the particles, its wave function 
collapses, and it acquires a defined spin, let’s say spin-up in this case. Now when an 
observation is made on the other particle, it will always be found to have the opposite spin. 
This defies the normal expectation of classical physics that a random choice of spin would 
produce approximately 50% the same spin and 50% different. Therefore, there is seen to be 
some non-local connection between the two particles, although it is not possible to describe or 
detect this in terms of a normal physical transfer of energy or matter. This non-locality and the 
randomness of the outcome of the wave function collapse constitute the two main puzzles in 
quantum theory. 


The Copenhagen interpretation and the EPR Experiment 


The idea of non-locality, which appeared to deny much of what the science of the previous 
three hundred years had been trying to establish, was as repugnant to the leaders of the 
quantum movement, such as Neils Bohr, as it was to Einstein as an opponent of quantum 
indeterminism. Some modern analysis suggests that Bohr changed his own view of the 
quantum world in a crucial manner after encountering the EPR challenge. Bohr’s 
interpretation is known as the Copenhagen Interpretation, and the form of this that emerged 
after 1935 essentially denied the objective existence or reality of the quantum wave. Bohr said 
that there was no quantum world, there was no deep reality. The quanta only achieved 
objective reality when they were the subject of an experiment or observation (Interpretations 
of quantum mechanics, Wikipedia; Genovese, 2010). 


The concept of reality or objective existence is here taken to mean that something exists even 
when it is not being observed by anyone. The Copenhagen Interpretation denies that sort of 
reality to the wave form of the quanta. The wave was to be seen only as an abstract 
mathematical expression allowing one to predict the probable position of a particle. If the 
wave form had no real existence, EPR type situations did not involve any physical action at a 
distance, and the problem could be deemed to have gone away,( see Kumar M ,2009). 
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The Aspect Experiment and Non-locality 


Alain Aspect 


The question returned to the fore in the 1980's as technology overtook the original EPR 
thought experiment. In 1969 John Bell’s Theorem had shown mathematically how EPR could 
be tested, and in 1982, (Alain Aspect, 1982). Aspect’s experiment demonstrated the physical 
reality of EPR. The Aspect experiment did not invalidate Copenhagen, but it transferred the 
whole debate from the hypothetical to the scientifically tested level. It presented physics with 
a stark choice. Either one could accept the Copenhagen Interpretation in which the locality of 
interactions was preserved, but the components of matter and energy were unreal, or one 
could have a world that was real, but in part governed by non-local influences, Einstein’s 
dreaded ‘spooky action at a distance’. 


In fact, recent decades have seen a growing challenge to the orthodoxy of Copenhagen. This 
leaves us without a generally agreed interpretation of quantum theory. The Copenhagan 
Interpretation preserved us from non-locality, but the concept of the quanta as mathematical 
abstractions that suddenly produced physical particles may be viewed as troubling. It seems 
to propose a sort of dualism, comparable to the relationship between spirit stuff and physical 
stuff. How could mental constructs, such as mathematical formula, become physcial without 
having had some physical reality in the first place. 


Other interpretations have come more to the fore in recent decades. Decoherence has become 
particularly popular as a substitute for the traditional ‘measurement’ always referred to in the 
Copenhagen version. In decoherence, the collapse of the wave function happens of its own 
accord, as a result of the wave becoming entangled with the rest of the environment. In some 
recent versions, it is suggested that there is no collapse, the information in the wave simply 
gets lost in the larger scale environment. In some quarters, this is argued to provide a 
connection to the ‘Many Worlds’ interpretation. In this, there is also no collapse, but a 
branching of reality into separate universes. So in the Schrodinger cat paradox, for instance, 
the universe splits into one universe with a live cat and one with a dead cat. 
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Quantum Gravity and the Search for Reality 


The success of quantum theory (see examples in Fig. 5), which describes matter and energy, 
and of relativity, which describes space and time, have both been marred by the 
incompatibility of these two key theories. Relativity describes gravity as the smooth, 
continuous curvature of space under the influence of massive objects, while quantum theory is 
based on the idea of energy and matter coming in discreet discontinuous units. 
Mathematically these contrasting features lead to infinities, indicating that something is 
wrong. The attempt to overcome these problems has led to new theories, such as string theory, 
and loop quantum gravity (Smollin, 2005). 


Applications of Quantum Physics 
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Fig. 5: Wave/ particle duality in Quantum physics should be rather seen as a state in which a particle 
and wave forms are complementary features in an hidden reality (up left), and Pusey et al showed 
that the wave form is a physical reality (middle left). Principles of Quantum physics are presently 
used in a large variety of technologies (up right). The conscious observer or a detector that observes 
the double slit system and provides interpretable data collapses the wave function to a single slit 
pattern. 


String theory proposes that the fundamental particles are not point particles, as had been 
assumed, but one-dimensional strings extending into higher dimensions, beyond the normal 
four dimensions. The extra dimensions are usually deemed to have been rolled up very small 
in the Big Bang, which accounts for them never having been detected. The manner in which 
the strings vibrate determines the nature of the particle involved. The analogy is that of the 
strings of a violin, where the vibration of the string determines the nature of the note. While 
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this may appear both speculative and improbable, it has the advantage of being described by 
mathematics that would allow quantum theory and relativity to be compatible (see String 
Theory; M-theory in Wikipedia ). 


The two main criticisms of string theory are that it produces 10%500 possible universes, and 
that it operates against the background of a fixed spacetime, a concept that relativity showed 
to be invalid. An alternative approach is provided by loop quantum gravity (LQG). This 
approaches the problem from the direction of relativity and concepts of spacetime, in contrast 
to string theory, which approaches from the the point of view of particles and quantum theory 
(Smolin, 2004). 


LQG proposes that spacetime is quantized or in discrete units. Spacetime is suggested to be 
created out of a network, or a lattice, or a series of loops. This theory has drawn on the earlier 
spin network theory developed by Roger Penrose (1994, 2004), and moves towards viewing 
particles and spacetime as dual aspects of the same thing. 


Problems and Opportunities in Quantum Theory 


We have emphasized three problematic aspects of the theory, a causality in the randomness of 
the wave function collapse, a causality in the non-local influences demonstrated by EPR type 
experiments, and the resulting lack of agreement as to the underlying reality of the physical 
universe. At the quantum level, we find properties of mass, charge and spin that are given 
properties of the universe lacking cause or explanation. If we ask, what is the charge on the 
electron, what is it, not what does it do, the answer will be a resounding silence. The quanta 
and related spacetime appear to be the only level of the physical universe where it might be 
possible for science to insert consciousness as an additional fundamental property, (see for 
reviews Vannini and Di Corpo, 2008, Hu and Wu, 2010, and Tarlaci, 2010, Meijer and Korf, 
2013, Pereira, 2003 Atmanspacher, 2011). 


Timescales for Neural Processes and Consciousness 


In looking at the possible physical underpinnings of neuroscience, Georgiev contrasts what is 
for consciousness studies the still dominant Newtonian orthodoxy of deterministic causes and 
effects, with quantum physics, in which there is a multitude of potential outcomes, rather than 
a single determined outcome. Georgiev, 2003 discusses epiphenomenalism, the theory that 
consciousness is a by-product of brain processing having only an illusion of causal influence. 
He points out the evolutionary argument against this view, to the effect that evolution would 
not select for something that conveyed no selective advantage. In general, he sees the idea that 
we have no freedom or moral responsibility as counterintuitive. Such a counterintuitive result 
is seen as the inevitable consequence of explanations based on deterministic classical physics. 
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Quantum mechanics does, however, provide a non-deterministic alternative, in which 
consciousness underlies the neural processes of making choices and thus effecting future 
possibilities. The author goes on to discuss the vexed question of the possibility of quantum 
coherence in the brain. Mainstream consciousness studies has managed to fabricate an 
orthodoxy, to the effect that quantum coherence cannot occur in organic matter. A paper by 
the physicist, Max Tegmark, is often quoted in this respect. Tegmark asserted what was 
already an established position, to the effect that quantum coherence in the brain would be too 
short lived to have a functional role in neural processing( Tegmark, 2000). 


Max Tegmark 


Tegmark’s paper was aimed at refuting Hameroff’s Orch OR theory, (Hameroff and Penrose, 
2011) which required quantum coherence to be sustained for 25 ms. Thus Tegmark did not 
show that coherence over shorter timescales could not support consciousness, because he was 
directing his argument at the longer timescales of Hameroff’s theory. Georgiev here queries 
whether there is any evidence that consciousness has to arise over a milliseconds timescale. If 
consciousness could operate over a picosecond or shorter timescale then Tegmark’s 
calculations do not present any problem for quantum consciousness. It is pointed out that all 
neuroscience has been able to show to date is that consciousness does not operate on a scale 
slower than milliseconds. 


Tests show that there is a minimum timescale of about 30 ms needed for a subject to 
distinguish two sensory inputs as being separate. This means that consciousness cannot be 
slower than 30 ms. However, patients with time agnosia, who have subjective experience of 
the passage of time, confirm that it is physically possible to have consecutive conscious steps 
that are experienced as simultaneous. From this it is argued that the real units of consciousness 
could be at the picoseconds level, although such units cannot be discerned by the conscious 
subject. 


It is argued here that the upper possible bound of the timescale of consciousness need not be 
its actual scale. As an analogy, Georgiev takes the example of the operation of a personal 
computer. The computer screen is on a millisecond timescale with the screen refreshing 
perhaps every 10 ms. But this is not indicative of the performance of the processor, which may 
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operate on a picoseconds timescale. All that the refresh rate of the monitor can tell us that the 
processor does not operate on a slower than 10 ms timescale. In the brain, the millisecond 
timescale applies to the brain’s communications with sensory organs and muscles, but this 
may not say much about its internal processing. 


The author goes on to argue that if consciousness arises at the quantum level some of the 
conventional arguments of mainstream consciousness theory fail. He contrasts classical and 
quantum information. Classical information can be copied and stored. A DVD encoded on a 
string of 0's and 1's, which can be read by an external observer, is an example of classical 
information. With the qbits of quantum information, it is impossible to read them because any 
interaction with them would alter them. All that can be done is to swap or move the 
information without deleting it. This inability for third parties to observe quantum 
information is similar to our inability to observe first person consciousness, while in contrast 
such inability is alien to classical information systems. 


The author argues that it is impossible to copy minds that are based on quantum states 
because of the no-cloning theorem, which demonstrates that attempts to copy quanta result in 
the quanta being corrupted. In mainstream consciousness studies, philosophers and others 
have sought to create wonderment by arguing that it is possible to copy minds, and this 
appears to be true in principle, if consciousness is based on classical physics. However, if 
conscious arises from quantum states this becomes impossible. The possibility of copying a 
mind has also been used as a somewhat convoluted argument against the existence of the self, 


Table 1: The History of Quantum Physics and Quantum Brain Theory 


1805: Young: Double- Slit experiment 1925: Schroedinger: Wave equation for Electromagnetic particles 
1860: Maxwell: Electromagnetism Laws 1925: Heisenberg: Uncertainty principle in Quantum physics 
1870: Bolzman: Gas laws/Movement of particles 1925: Uhlenblick/Goudsmit: Electron spin phenomenon 

1900: Planck: Quantum aspects of Energy 1926: Born: Statistic description of wave/particle duality 

1905: Einstein: Special Relativity Theory 1927: Bohr: Measurement in QM Copenhagen interpretation 
1908: Minkowski: 4-Dimensional Space Time 1927: Planck/Heisenberg : Zero Point Energy Field 

1915: Einstein: General Relativity Theorie 1928: Dirac: Quantum-Electrodynamics/Quantum field theory 
1913: Bohr: Structure of the Atom 1928: Artur Eddington : Q M determinism of brain function 
1919: Kaluaza: Fifth dimension Gen. relativity /Electromagn. 1930: Fritz London/Edmond Bayer: Consciousness creates reality 
1923: De Broglie: Wave/Particle duality, hidden variables 1932: John von Neuman: Relation between Qm and consciousness 
1924: Alfred Lotka: Quantum brain in mind/brain relations 1934: J B S Haldane: Quantum wave character and life 

1925: Pauli: Bosons and Fermions and Elementary particles 1934: Niels Bohr: The Mind and QM are connected 
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1940: Wheeler/Feynman: Absorber theorie 1989: Michael Lockwood: Mind, Brain and Quantum 


1942: Casimir: Experimental proof of Zero Point Energy 1991: Zurek: Decoherence of quantum function by environment 


1948: Gabor: Holography 1992: Schlempp: The quantum principle of MRI in brain scanning 
1951: Bohm: Hidden variables, Pilot waves and Implicate order 1992: Smolin: Loop quantum gravity and Black holes/ multiverse 
1955: Pauli/Jung: Synchronicity 1992: Hamerhoff/Penrose: Microtubuli/Consciousness theory 


1957: Everrett: Many-worlds hypothesis 1992: Pylkkänen: Mind /matter interaction and active information 


1961: Wigner: Consciousness collapses quantum state 

1964: Bell: Quantum entanglement is non-local 

1967: Wheeler: Quantum flavour dynamics of elem. particles 

1966: John Eccles/F. Beck: Quantum effects in synaptic transmission 
1967: L M Riccardi/H Umezawa: Quantum Neurophysics 

1970: Prigogine: Nonequilibrium dynamics, unilateral time 

1971: Pribham: The Holografic brain 

1972: Clauser: Experimental proof of quantum entanglement 

1974: Schwartz: Superstring theory 

1974: Ewan Walker: Quantum tunnelling in brain processes 

1976: Sperry: the Self in Mind/Brain concepts 

1978: Stuart/Takahashi/Umezawa: Quntum brain dynamics 

1982: Aspect: Experimental proof quantum correlated particles 
1980: John Cramer: Transactional interpretation of quantumphysics 
1986: Barrow/Tipler: Anthropic cosmological principle 

1986: Herbert Frohlich: Bose-Einstein condensates in biology 


1986: Penrose; Quantum gravity induced reduction of wave 
function 


1988: Steven Hawkins/: Multiverse concepts 


1989: Ian Marshall/Zohar: 
condensates 


Consciousness and Bose-Einstein 


1989: Puthoff: Particle inertia and Zero Point Energy 


1993: 


1993: 


1994: 


1995: 


1995: 


1995: 


1996: 


1996: 


1998: 


2000: 


2001: 


2000: 


2002: 


2003: 


2004: 


2003: 


2005: 


2006: 


2006: 


2012: 


2013: 


Goswami: the Self-aware Universe 

Herbert: Elemental mind 

Henry Stapp: Ca-ions, neuron coherence and free will 
Edward Witten: M (string) theory 

Mari Jibu/ K.Yasue: Ordered water and superradiance 
Gordon Globus: Quantum Cognitio 

Price: Backward causation 

Chalmers: The hard problem/Panpsychism 

Scott Hagan: Mictotubuli biophoton emission 
Wheeler: The Participatory Universe: 

Wolf: Mind into Matter and the Soul 

Vitiello: Dissipative Quantum model of the Brain 
Huping Wu/ m Wu: Spin mediated consciousness 
Zeilinger: Information and quantum teleportation 
Laszlo: The informed universe, non-local Akashi field 


Primas: Tensed time in Matter and Mind 


Yasue/Umezawa: Bioplasm in Quantum brain dynamics 


Scaruffi: Consciousness in elementary particles 


Deutch: Fabric of reality, quantum computing and multiverse 


King: Cosmology of consciousness 


Hameroff and Penrose: Modified the Orch Or brain model 
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because in this argument copying the mind would create the paradox of two identical selves. 
However if copying of minds is impossible this paradox will not arise. 


OM approaches in neurobiology: the state of art 


The following section, taken from Meijer and Korf, 2013, discusses the idea that the physical 
quantum concepts do physically apply to the mind: the mental domain is considered as an 
aspect of wave information. A special position takes the feature of superposition: quantum 
particles can be present in multiple spatial locations or states and be described by one or more 
pure state wave functions simultaneously of which a single state can finally be selected. 
Penrose, (1989) suggested that the underlying space /time geometry in fact bifurcates during 
the superposition process and wave collapse occurs in a non-computable manner. It was 
suggested the conditions found in the microtubule could allow coherent quantum particles to 
form a unity that can be described by a single wave function. These concepts are considered 
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the “hard quantum theories”, as opposed to the “soft” or formal theories of the previous 
section. QM adherents refer often to Wolfgang Pauli (Pauli, 1994), the eminent quantum 
scientist who suggested that the mental and the material domain are governed by common 
ordering principles, and should be understood as “complementary aspects of the same reality” 
(see Atmansapacher and Primas, 1977; Primas 2003). The “hard” mental QM theories apply 
either to specific brain structures/molecules (this section) or to quantum fields and 


dimensions or both. 


Vannini and Di Corpo, 2008, Hu and Wu, 2010, and Tarlaci, 2010 listed and attempted to 
categorize the various published quantum brain models, without a detailed treatment of the 
individual models. Vannini and Di Corpo distinguish models based on consciousness creating 
reality, models based on probability aspects of QM and models based on already established 
QM order principles. Hu and Wu differentiate in models based on QM elements of 
entanglement and coherence and models on the relation of QM with consciousness that can 
include materialistic modes (consciousness emerges from material brain), dualistic 
mind/matter models and panpsychistic modes. The first two papers emphasize the potential 
testability of the various models. More detailed reviews can be found in Pereira, 2003 and 
Tuszynsky and Woolf, 2010, the latter as an introductory chapter of the instructive book: 
“Emerging Physics of Consciousness”, while an excellent and critical overview of the field is 
provided by Atmanspacher, 2011. 


A number of, more or less specific, scientific journals are currently, or were, devoted to this 
subject: NeuroQuantology, Quantum Biosystems, Mind and Matter, and AntiMatters. 
Stanford Encyclopedia of Philosophy (see quantum mechanics and quantum theory) also 
provides an excellent reference. Additional publications on the topic can be found in: J 
Consciousness Exploration& Research, J New Dualism, Dualism Review, Journal of 
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Cosmology, J Scientific Exploration, Biosystems, , Cognitive Neurodynamics, Science and 
Consciousness Review, Journal of Mathematical Psychology, Chaos, Solitons and Fractals, 
Open Systems and Information Dynamics, International Journal of Quantum Chemistry, The 
Noetic Journal, Neuroscience and Biobehavioral Reviews, Experimental Neurology, J. of Mind 
and Behavior Physics of Life Reviews, Syntropy Journal, Biological Cybernetics and 
Kybernetik. The Journal of Consciousness Studies is an excellent source for various models for 
consciousness (see for example Fig. 6). 


Recent Brain Models for Consciousness 
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Fig. 6: Some models that have been proposed for human consciousness 


Before we delve into the physical aspects of the quantum brain, a number of common 
misunderstandings on QM modeling should be dealt with: 


= There is no single theory on quantum mechanical aspects of brain function. In fact a 
spectrum of more or less independent models have been proposed, that all have their intrinsic 
potential and problems (see table 2, for references see the above mentioned reviews and 
Meijer, 2012, Meijer and Korf, 2013). 

= In spite of the introduction, already in the first part of the 20t century and the 
spectacular successes of the theory ever since, some still see quantum physics as a sort of 
esoteric part of science. However it rather represents a revolutionary refinement of classical 
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physics, for example taking into account that the theory was required in order to build an 
adequate atomic model and more recently to explain experimentally demonstrated 
teleportation of particles (see Zeilinger, 2000) as well as principles of downward causation 
(Wheeler, 2002) and time symmetry (see Aharonov et al, 2010). It is also the basis for laser, 
semi- and super- conductance, and microchip technology as well as MRI brain scanning 
(Marcer and Schempp, 1997). It should also be kept in mind that classical physics can be fully 
derived from quantum physics, not the other way around. 

- Quantum physics is, by some rejected, since so many interpretations of the theory are at 
stake (Copenhagen, Many worlds, Implicate order, Interactional theory, Micro- macro- scale 
definition, Environmental de-coherence, Relational quantum mechanics etc.). Yet a number of 
common elements such as the true particle/wave aspect, instead of only a probability 
function, (Pusey et al., 2012), superposition, entanglement/non-locality and coherence/de- 
coherence phenomena are experimentally established and remain very usable in practice, 
although the related semantics should be carefully defined. 

= It is often stated that quantum wave information coherence cannot be maintained long 
enough in the brain due to interaction with the macro-environment of the brain components. 
Yet, on this point major differences in decoherence-time calculations exist, as based on various 
models and their intrinsic assumptions (see Hagan et al., 2002 and Tegmark, 2000, Lloyd, 
2011). A central point here is that sub-compartments could be present at the molecular or sub- 
molecular level, that by their special arrangements are quantum noise protected or coherence 
stabilized. Examples are internal parts of channel proteins (Bernroider, 2004), and stabilization 
by clustered (gel/sol) arrangements of cytoplasmic water clusters (see Hameroff and Penrose, 
1996, Penrose and Hameroff, 2011). The latter authors proposed a hierarchic model 
encompassing nerve cell depolarization, gel/sol transitions of resulting in disconnection of 
microtubuli, shape/volume pulsation of dendrites including reorganization of synaptic 
contacts and finally sol/gel transition stabilizing a new state. Through coherence and 
macroscopic entanglement, life time of wave information can be much longer than in the 
classical phase, as a consequence of coherence/decoherence dynamic equilibria, allowing 
nonlocal remote interaction in large numbers of entangled neurons. Such gel/sol oscillations 
could even be a primary to excitation/ depolarization triggered by normal sensory stimuli and 
are supposed to interact with zero-point vacuum dipole vibrations (the bi-vacuum matrix 
model of Kaivairanen, 2006). 

— It should be realized that decoherence, does not, per definition imply destruction of 
information since, firstly, it is not compatible with the quantum principles of non-cloning and 
non-deletion, secondly a cyclic process of decoherence and re-coherence processes cannot be 
excluded (see Hartmann, et al 2006; Li and Paraoano (2009); Atmanspacher, 2011) while 
thirdly, even if such decoherence does occur, it may result in mixture of possibilities that may 
be accommodated by the collection of perceivable worlds in the brain (Stapp, 2012). It has 
been proposed by Vattay and Kauffman, 2012, that a decoherent state can be converted back 
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to a coherent state by the input of adequate phase and amplitude information. The resulting 
coherent states can last long enough in warm biological systems in order to, for example, 
enable coherent search processes for antenna-mediated transport of photon energy in 
photosynthesis. The author postulates that similar “poised realm” or micro-domains, on the 
edge of chaos, could also be instrumental in the human brain as sites where a dynamic 
interplay of decoherence and re-coherence takes place. 

— It is often assumed that QM is only valid for a description of nature on the micro-scale 
(elementary particles etc.). Yet convincing evidence was more recently presented that 
quantum physics can be applied to macromolecules (Zeilinger, 2000), and to the surprise of 
many, even can occur in warm and wet biological systems (photosynthesis: Engel et al., 2010) 
and brains of birds in relation to magnetic sensing and navigation (for references see Arndt et 
al., 2009, Lloyd, 2011), see Fig. 7. 
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Fig 7: Quantum phenomena that have been detected at the life macro-scale 


- Lloyd concluded: “Quantum coherence plays a strong role in photosynthetic energy 
transport, and may also play a role in the avian compass and sense of smell. In retrospect, it 
should come as no surprise that quantum coherence enters into biology. Biological processes 
are based on chemistry, and chemistry is based on quantum mechanics. If an organism can 
attain an advantage in reproduction, however slight, by putting quantum coherence to use, 
then over time natural selection has a chance to engineer the necessary biochemical 
mechanisms to exploit that coherence. Different types of quantum processes that operate at the 
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same time scale can interact strongly either to assist or to impede one another. In 
photosynthetic energy transfer, the convergence of quantum time scales gives rise to more 
efficient and robust transport. Evolved biological systems exhibit the quantum Goldilocks 
effect: natural selection pushes together time scales to allow quantum processes to help each 
other out”. 

- A spectrum of atoms/molecules has been suggested to operate in a quantum manner: 
Ca 2+- and K+- ions, H2O, enzymes, membrane receptor and channel proteins, membrane 
lipids, neurotransmitter molecules, in addition to macromolecular structures such as 
DNA/RNA, gap junctions, pre-synaptic vesicles, microtubules and micro-filaments 
(Tuszinsky and Woolf, 2010, Meijer, 2014) 

Z Since our integral universe can be described by the current laws of QM and relativity, it 
does not seem warranted to place the human brain outside nature: some see even cosmic 
architecture mirrored in our complex brain (Kak, 2009; Amoroso, 2003) 

— The discussion around higher brain functions is frequently obscured by modalities of 
promissory materialism: “at present we do not understand consciousness but within 20 years 
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the problem will be resolved !” Not only is such an extrapolation scientifically unwarranted 
but certainly cannot be falsified. Even more damaging is the assumption that one will find the 
solution by further using current technology, instead of postulating new (for example 
quantum) models and innovative experimental approaches. 

— Some QM models are based on the interaction of brain components with experimentally 
detected quantum fields (Yasue and Jibu 1995, Vitiello, 1995, Pessa and Vitiello, 2003). The 
central aspects of realistic quantum field theory hold that the essence of material reality is a set 
of fields. These fields obey the principles of special relatively and quantum theory and the 
intensity of a field at a point gives the probability for finding its associated quanta as the 
fundamental particles that are observed by experimentalists. These fields may holographically 
project into each other, implying interactions/interpenetrations of their associated quantum 
waves. Vitiello proposes a virtual shadow brain working in a time-reversed mode that 
stabilizes coherence and neural memory structures. 

T It could be worthwhile to project neo-darwinism and its biological evolution theories 
against the canvas of potential QM mechanisms, in the sense that parallel quantum 
superpositions and backward causation mechanisms can provide explanations and/or 
alternatives for evolution jumps and so-called emergent phenomena (see Davies, 2004; 
Murphy, 2011; Auletta et al., 2008 Davies and Gregersen, 2010; Ellis, 2005; Vattay et al 2012). 
Recently, models were proposed for the transfer of information in biological evolution on the 
basis of quantum formalisms (Bianconi and Rahmede, 2012, Djordjevic, 2012). 

— On the basis of QM concepts one should be prepared to envision uncommon and even 
utterly strange manifestations of quantum entanglement: certain transpersonal human 
experiences (Kak, 2009; Radin and Nelson 2006; Di Biase, 2009 a, b, Jahn and Dunne, 2007) 
should not be seen as potentially be explained by QM, but rather required (Radin and Nelson, 
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2006) by the concept that our world is part of a quantum universe (Vedral, 2010; Lloyd, 2006; 
Barrow and Tippler, 1986). 


QM and Higher Brain Functions 

Here we discuss current QM theories as possible theories bridging the classical neuronal and 
mental concepts. QM theories does indeed apply to the same brain physiological phenomena, 
but introduce also typical features such as particle/wave duality, entanglement and non- 
locality, as well as wave interference and superposition. In addition processes such as 


quantum coherence and resonance of wave interactions are at stake. 


Quantum Brain models proposed 


Author Year Author Year 
Amaroso 2009 Lockwood 1989 
Baaquie and Martine 2005 Marshall 1989 
Beck and Eccles 2000 Mender 2007 
Hameroff and 
Bernroider 2000 Penrose 2012 
Bohm 1980 Pereira 2003 
Culbertson 1963 Pitkänen 1990 
Di Biase 2009 Pribram 1971 
Flanagan 2003 Romijn 2000 
Fröhlich 1968 Santinover 2002 
Goswami 1993 Sarfatti 2011 
Georgiev 2003 Stapp 1993 
Herbert 1987 Talbot 1991 
Umezawa and 
Hu and Wu 2005 Ricciardi 1967 
Järvilehto 2004 Vannini and DiCorpo 2009 
Josephson 1991 Vitiello 1995 
Kaivarainen 2006 Walker 1970 
King 1989 Wolf 1995 
Yasue 1995 


Table 2: Quantum Brain Models proposed from 1960 and further (see for references Meijer, 2012; Meijer 
and Korf, 2013; Meijer, 2014; Vannini and Di Corpo, 2008; Hu and Wu, 2010, and Tarlaci, 2010). 


It is not our purpose to assess the various QM theories in detail, rather we intend to discuss 
some of their major implications regarding the concept of a “quantum brain”. The key position 
of proteins in the quantum-mediated initiation and execution of mental activities was already 
emphasized. Several QM theories are based on specific properties of proteins, as for instance 
micro-tubular proteins, (Penrose, 1989; Hameroff, 2007), proteins involved in facilitating 
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synaptic transmission (e.g. Beck and Eccles 1992; Beck 2001), including Ca2+- channels, see 
Stapp, 2009), as well as specific channel proteins, instrumental in the initiation and 
propagation of action potentials (K+- channels), Bernroider and Roy, 2004), see Fig 8. 


OM theories also extends the mind to different spaces and time dimensions and some consider 
the individual mind (partly) as an expression of a universal mind through holonomic 
communication with quantum fields. In the latter approach, the human brain is conceived as 
an interfacing organ that not only produces mind and consciousness but also receives 
information necessary for full deployment of these mental phenomena (see next session). The 
central question here is whether neuronal cells are the sole units for information processing in 
the brain rather than sub-cellular organelles or molecules (Schwarz et al., 2004). 


Quantum Brain models according to 
Eccles, Stapp and Hameroff/ Penrose 
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Fig 8. Some aspects of quantum brain models: Synaptic transmission by vesicular exocytosis of 
neurotransmitter molecules, Ca2+ -influx via Ca2+- channel protein in the neuronal membrane 
facilitates fusion of synaptic vesicles in the presynaptic terminal. The fusion of sufficient vesicles 
leads to transmitter release and depolarization of the postsynaptic membrane, this fusion process 
bears a quantum probability character. 


A major debate about these theories concerns the possibility of coherent quantum states in the 
“warm” and wet internal milieu of the brain. (see e.g. Atmanspacher, 2011). The defenders of 
the quantum brain models have argued that in vivo molecular configurations exist that enable 
the modulation of quantum states through efficient protection and shielding of the wave 
interaction compartments in the cells (Hagan et al., 2002). 
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The particular local collapse of the wave function, in this manner, produces new information. 
As originally proposed by Eccles, this is realized by membrane protein induced fluxes of Ca2+ 
or K+ ions, that than increase the probability of fusion of neurotransmitter-filled vesicles in the 
synapses, leading to the firing of the particular neuron or even groups of neurons. The central 
hypothesis here is that synaptic transmission represents a typical (quantum) probability state 
in which the total number of vesicles available for exocytosis is critical for an all or none 
response of neuronal firing (Beck and Eccles, 1992; Beck, 2001). Coherent neuronal 
perturbations and especially their entangled state are supposed to provide non-local 
“binding” of sensory and cognitive brain centers, and may also enable perception of qualia 
and the unitary sense of “conscious self” (Hameroff, 2007). As the "mesoscopic" scale of brain 
activity where the "binding" process is expected to occur is in the vicinity of the quantum 
domain, the binding principle is likely to be a quantum non-local effect, probably the only 
known physical mechanism able of performing such a task. One possibility is the formation of 
a quantum photonic field (Flanagan, 2006); another possibility is the formation of coherent 
states on the level of trans-membrane ion fluxes such as that of Ca2+ as suggested by Pereira, 
2003, 2007, see section 8, Fig. 8). 


Hameroff and Penrose (2011, see later) argue against mechanisms of all-or-none firing of 
axonal potentials as suggested by Beck and Eccles, since such binary states do not include non- 
linear and not computable characteristics of consciousness. They rather prefer the model of 
Davia, 2010 (see the chapter in the book edited by Tuszinski and Woolf, 2010), proposing that 
consciousness is related to traveling waves in the brain as a uniting life principle on multiple 
scales. The latter is based on energy dissipation, enzyme catalysis, protein folding that 
maintains energy balance in an excitable system such as the brain, conditions that are also 
compatible with the isoenergetic brain model treated in Meijer and Korf, 2013. Non-linearity 
in brain processes is modeled using the well-known Schrödinger equation, adjusted with a 
non-linear term, as proposed earlier by Walker (see Behera, 2010 in the same book), by which 
robustness of a classical approach is combined with the more flexible elements of quantum 
theory. 


The originators of this hypothesis (Penrose, 1989; Hameroff, 2007) have discussed that 
microtubule, in principle, can maintain quantum states (i.e. superposition) lasting at least 10° 
seconds, long enough to be instrumental in the transfer of quantum wave information. Such 
lasting quantum states are possible because of the shielding of hydrophobic pockets in the 
particular proteins, as well as the formation of coherent clusters of these molecules that 
thereby share a common quantum wave function (so called Bose-Einstein Condensates).There 
is indirect evidence that microtubules may be relevant for neurocognition: increased synthesis 
in relation to postnatal development with regard to synaptogenesis and visual learning and as 


counterpart aging deficits in memory as well as interactions with general anesthetics (Penrose 
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and Hameroff, 2011, 2012; Tuszynski and Woolf, 2010; Kalvairainen, 2005). Yet such 
correlative studies should not only be further substantiated with experiments that show 
quantum states in isolated tubules, as reported by (Bandyopadhyay, 2011), but rather and 
most importantly, directly demonstrate tubular involvement in higher brain functions in situ. 
More recently in 2013 Bandyopadhyay’s group demonstrated that in microtubules the energy 
level of up to 40,000 individual tubulin proteins and the energy level of the microtubule are 
the same. The water core and the individual tubulin proteins are suggested to control the 
properties of the microtubule by means of delocalised electromagnetic oscillations. The 
properties of the microtubule might be taken to suggest that the system can support a 
macroscopic quantum state. The authors say that prior to this 2013 paper the properties of 
tubulin and microtubules were not extensively studies using the up-to-date technologies 
mentioned here. Theories that apply to metals, insulators and semi-conductors are not relevant 
to microtubules. 


In conclusion: tubular and synaptic channel proteins exhibit conformational transitions within 
10 seconds that may last for 10 seconds or even longer, (Beck and Eccles 1992; Beck 2001; 
Bernroider and Roy, 2004, Kaivairainen, 2005). These perturbations may last long enough to 
be finally detected as miniature neuronal potentials (Hamill et al., 1981, Hagan et al., 2002). 
The particular mechanisms also imply a manifestation of non-local quantum effects due to 
distant coherence, a phenomenon that was even recorded in laser stimulated neuronal cell 
cultures in which classical physical explanations were excluded (Pizzi et al., 2004). 


The coherence of such quantum states among brain proteins has been suggested to lead to 
material changes in brain physiology through orchestrated collapse of quantum coherent 
clusters of tubulin proteins, triggered by quantum gravity expressed at the spin (Planck scale) 
level. On the basis of a recent theory on the nature of gravity (Verlinde, 2011), postulating that 
gravity is not a force but rather an entropic compensation for the movement of 
mass/information, it was speculated that consciousness may arise from a gravity-mediated 
reaction on the entropic displacement of information as it occurs in high density in the human 
brain (Meijer, 2012). 


Anyhow, there should be a mechanism to integrate signal processing within a single neuron 
with other, even distant, neurons and consequently non-local effects due to quantum 
entanglement should play a role also in this case. These quantum processes may explain 
phenomena such as qualia, meaning, sensation of unity, intentionality as well as conflict 
solving, reliability in the sense of correspondence with the outer world and the sense of self. 
The latter is related to the feeling of causal power that could result from a quantum/ classical 
interface in which classical synaptic processes create a quantum coherent state that enables 
quantum computation that exert a back-influence on the original synaptic process (Pereira, 


2003, 2007). The existence of nonlocality in brain function, being a basic property of the 
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universe strongly argues for an underlying deep reality out of space/time as originally 
proposed by Bohm (1990) in the form of an implicate order. Bohm claimed that these 
mechanisms also play a role in different forms of transpersonal and extrasensory perception 
by wave resonance with an universal quantum field (Kak, 2009, Jahn and Dunne, 2007, 
Kafatos and Draganescu, 2000, Kafatos, 2009). 


The main issue of the present essay is that wave information provides a potential coupling to 
mental processes. For instance, wave information could be transmitted from and into the brain 
by wave resonance and may locally collapse to matter entities through conscious observation, 
including sufficient individual attention and intention (Stapp, 2009). Stapp (2012) argued 
recently that this does not represent an interference effect between superposed states, as 
assumed by Hameroff and Penrose (1996), but that through environmental de-coherence, 
superpositions will be converted to multiple mixtures of information. Since our brain contains 
a large collection of perceivable worlds, it is able by supercausal free choice and subsequent 
common random choice to make a fit with one or more of the abovementioned mixed 
information modalities. The particular waves than spread out and rapid sequence repetitions 
(the so called Zeno effect) may sufficiently maintain coherence in parts of the brain. Of note, 
Stapp does not see free will as based on quantum probability aspects. He states: “In the 
original Copenhagen formulation this extra process is initiated by what is called “A free choice 
on the part of the experimenter.” The phrase “free choice” emphasizes the fact that, while a 
definite particular choice is needed, this choice is not determined by any known law or rule: 
The purely physical aspects of the theory have, therefore a significant causal gap, which opens 
the door to a possible causal input from the mentally side of reality”. 


Quantum information may exert physical effects via a bottom-up flow of information starting 
at spin networks (Penrose, 1994; Hu and Wu, 2010), that can be passed on as wave forms of 
elementary particles/atoms, to be ultimately expressed at the level of neuronal molecules. 
Meijer and Korf, 2013, consider the latter flow of information more feasible than being 
directly transferred through vibratory interference at the molecular level. According to this 
integral quantum model, perturbations at the various spatiotemporal domains allow both 
time-symmetric forward and backward causation and therefore top-down influence of 
quantum fields). 


The basic question is: how are quantum waves or quantum fields finally perceived by the 
human brain and how they influence or even induce phenomena as (self)consciousness? 
Organisms do indeed visually perceive photons that exhibit wave/particle duality; humans 
even sense less than ten photons, whereas insects may even detect a single photon (Baylor et 
al., 1979; Menini et al., 1995). Sensitive detection is possible with dedicated cellular structures 
as for instance in the mammalian retina that amplify the energy of a single photon by a 


cascade of processes, based on changes of protein conformations and cellular potential energy, 
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leading to the electrochemical stimulation of neurons projecting to the brain. Recently, 
photosensitive proteins have been coupled to ion-channel proteins with biotechnical 
techniques, so that the neural activity can be modified or inhibited in vivo by light introduced 
via optic microfibers (Lima and Miesenbéck, 2005; Boyden et al., 2005; Tsai et al., 2009). 
These experimental approaches demonstrate that quantum effects may directly affect neural 
function, but it remains to be shown more definitely, that this also does occur directly inside 
the human brain as it was demonstrated in the brain of birds (see the reviews of Arndt et al., 
2009, Lloyd, 2011). 


Quantum information mechanisms were recently used to model human consciousness as well 
as the unconscious in relation to conscious perception (Martin et al, 2013) in which various 
modalities of non-locality were discussed. Of note, entanglement and non-localty may not 
only apply to spatial separation but also a temporal one (Megidish et al, 2012). It was 
proposed by Martin that archetypes can be stored as quantum systems and that consciousness 
may be controlled by quantum entanglement from outside space-time. Although this cannot be 
easily envisioned, Nicolescu (1992, 2011) made clear that the relation between different levels 
of reality have to be interpreted in the framework of Gédel’s incompleteness theorems, and 
that it may be intrinsically impossible to construct a complete theory for describing the unity 
of all levels of reality. Interestingly, recently a 5-dimensional space-time brane model was 
proposed in order to adequately position consciousness and universal consciousness in the 
cosmos (Carter, 2014a, 2014b), an item that was discussed earlier by Smythies, 2003 
suggesting that consciousness may be in a brane rather than in the brain. Atmanspacher (2003) 
explained that mind/matter correlations may require new science, in the sense that the use of 
emergence and reductionistic schemes may not be adequate and should be replaced by 
possible symmetry breaking within a domain in which matter and mind are unseparated. He 
cites d’Espanat postulating an independent ”Ultimate Reality” that is neither mental nor 
material. 


Another issue is whether, more or less, random quantum events can be orchestrated in such 
way that the information becomes meaningful for the brain. Thus the major challenge is to 
directly demonstrate that proteins such as in microtubules, K+-channels or synaptic vesicles 
and associated proteins become informative to the organism. It has been put forward that a 
combination of quantum mechanisms and non-linear (chaos) theory have to be considered in 
the amplification of subtle external information necessary for immediate action (King, 2003, 
2011). Future information (feeling of future events) may be realized by time-reversed sensing 
of such an event on the basis of an attractor state. According to the “supercausal” model of 
consciousness of Chris King, the constant interaction between information coming from the 
past and information coming from the future leads to that quantum entities that are always 
confronted with bifurcations between past and future causes. This involves fractal structures 


and chaotic dynamics that enable free choices to be performed. Consequently consciousness 
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should be a property of all living structures in which each biological process is forced to 
choose between information coming from the past and information coming from the future 
(King, 2003). Such models (including that of Vannini and Di Corpo, 2008) attribute 
consciousness to principles of relativity, quantum physics, and fractal geometry and on the 
basis of established physical applications of these theory’s, would, in principle, allow 
experimental testing to falsify them. It is of interest that top-down recurrent connections in 
higher order in the associative cortex was shown to be indispensable conscious perception 
(Boly et al., 2011). 


In more general terms: processing and amplification of quanta/ wave information in the brain 
may underlie the presumed higher brain or mental functions. If one assumes that such 
detection mechanisms does indeed operate in the brain, than the next question is whether the 
information to be processed is exclusively associated with quantum waves or quantum states 
or, alternatively, with the specific proteins that carry them. Apart from discussing the inherent 
mechanisms such as forward and backward causation, superposition and entanglement in the 
mental space, we shortly treat the idea that that individual mind may, at least partly, be an 
expression of universal consciousness as opposed to the concept the mind is merely an 
attribute of matter. 


David Bohm: Wholeness and the Implicate Order 


Beha 


David Bohm en Louis de Broglie 


David Bohm, 1980, 1990, took the view that quantum theory and relativity contradicted one 
another, and that this contradiction implied that there existed a more fundamental level in the 
physical universe. He claimed that both quantum theory and relativity pointed towards this 
deeper theory. This more fundamental level was supposed to represent an undivided 
wholeness and an implicate order, from which arose the explicate order of the universe as we 
actually experience it. The explicate order is seen as a particular case of the implicate order. 


(Fig. 9). 
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The Pilot Wave Theory of David Bohm 
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Fig. 9: The Implicate Order concept af David Bohm in which particles and their more complex forms in 
our classical world are steered by, so called, pilot waves that operate from a 4-dimensional hidden 
domain, in a mode of active information. 


The implicate order applies both to matter and consciousness, and it can therefore explain the 
relationship between these two apparently different things. Mind and matter are here seen as 
related projections into our explicate order from the underlying reality of the implicate order. 
Bohm claims that when we look at the extension of matter and separation of its parts in space, 
we can see nothing in these concepts that helps us with understanding consciousness. 


Bohm compares this problem to Descartes discussion of the difference between mind and 
matter. Descartes to some extent relied on God to resolve the gap. Bohm says that since 
Descartes time the idea of introducing God into the equation has been let drop, but he argues 
that as a result conventional modern thinking has no way left to it for bridging the gap 
between matter and consciousness. In Bohm’s scheme there is an unbroken wholeness at the 
fundamental level of the universe, in which consciousness is not separated from matter. 


Bohm’s view of consciousness is closely connected to Karl Pribram’s, 1991 holographic 
conception of the brain. Pribram sees sight and the other senses as lenses, without which the 
universe would appear as a hologram. Pribram thinks that information is recorded all over the 
brain, and that this information is enfolded into a whole, also in the manner of a hologram, 
although it is suggested that the physical function involved is more complicated than a 
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hologram. In Pribram’s scheme, it is suggested that the different memories are connected by 
association and manipulated by logical thought. If the brain is also attending to sensory data, 
all of these facets are proposed to fuse together in an overall experience or unanalysable 
whole. This is suggested to be closer to the essence of consciousness than the mere excitation 
of neurons. In trying to arrive at a description of consciousness. 


Bohm discusses the experience of listening to music. He thinks that the sense of movement 
and change that constitutes the experience of the music relies on notes both from the 
immediate past and the present being held in the brain at the same time. Bohm does not view 
the notes from the immediate past as memories but as active transformations of what came 
earlier. He proposes that a given moment can cover an extended duration, as opposed to the 
more conventional ‘now’ concept of something instantaneous. The moment is proposed to 
have extension in time and space, but the amount of this extension is not precisely defined. 
One moment gives rise to the next, with content that was implicate in the immediate past 
becoming explicate in the present. The sense of movement in music is the result of the 


intermingling of transformations. 


Bohm likens these transformations to the emergence of consciousness from the implicate 
order. He thinks that in listening to music people are directly perceiving the implicate order. 
The order is thought to be active and to flow into emotional and physical responses. Bohm 
also discusses the problem of time, the concept of ‘now’ and the difficulty of distinguishing 
‘now’ from the immediate past, which no longer exists. In classical physics this problem is 
overcome via the calculus, with its concept of ‘the limit’, which is effectively a zero change in 
time or space. This is successful for calculating the movement of material objects in classical 
physics, which comprises the explicate order. However, it is not applicable to quantum theory 
in which movement is not seen as continuous. In the implicate order intermingled elements 
are present together, and processes are the outcome of what is enfolded in the implicate order. 
In this structure, there is a flow between experience and logical thought that is considered by 
Bohm to hold out the possibility of a bridge between matter and consciousness. 


Bohm also advances the idea of overall necessity driving short-term brain processes. Thus it is 
proposed that an ensemble of elements enfolded in the brain will constitute the next 
development of thought, and that these elements are bound by an overall necessity that brings 
them together, and also determines the next moment in consciousness. Bohm relates 
movement to the implicate order; for movement, we can also read change or flow or the 
coherence of our perception of a piece of music over a short period of time. Evidence for this is 
claimed to derive from studies of infants (Piaget, 1956), who have to learn about space and 
time, which are seen as part of the explicate order, but appear to have a hard-wired 
understanding of movement that is implicate. Bohm’s view is that the movement and flow of 
the implicate order are hard-wired into human brains, in the same way that Chomsky asserts 
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that grammar is hard- wired into the human brain, but that by way of contrast, the classical 
space and time of the explicate order are something that has to be learnt by experience. - 


Basil Hiley was the long-term associate of David Bohm, and is a continuing exponent of many 
of his ideas (Bohm and Hiley, 1987, 1993). Hiley argues that the Bohmian notion of active 
information introduced in relation to quantum phenomena can also be applied to classical 
signalling. This is suggested to have relevance to concept of meaning as opposed to mere 
information. Hiley queries whether the word ‘information’ that is widely used in science 
including neuroscience always carries the same meaning. Bohm and Hiley were interested in 
so-called active information that drives physical processes and leaves no choice as to whether 
they are implemented or not. This is distinct from a mere list of data or instructions or a way 
of viewing entropy. Active information has been used in a number of papers relative to the 
mind/ matter relationship (Hiley , 2001 and Hiley & Pylkkänen, 2005) 


The colloquial understanding of information is that it is data from which meaning can be 
extracted by an intelligent entity. Hiley regards it as a fundamental question as to whether 
information has objective significance devoid of the subjective involvement. Verbal 
communication is seen as a particular problem, where meaning is translated into sound waves 
and then back into meaning. Hiley relates this meaning to the agency of the speaker and the 
agency of the listener. He relates this inseparable link to Bohr’s notion of the indivisibility of 
the quantum action, which cannot distinguish between the system under observation and the 


means of observation. 


Bohm believed that a quantum potential could be extracted from Schrédinger’s equation and 
that this quantum potential could act as an information potential. In transmitting a signal there 
is a trade off between the duration of the pulse and the frequency. There is an ambiguity in the 
signal that is similar to the uncertainty in quantum mechanics. The two concepts are said to 
employ different aspects of the same mathematical structure. Hiley refers to the two-slit 
experiment, where the potential is claimed to cover the whole experimental arrangement. The 
quantum information changes in relation to any change in the experimental arrangement, and 


this is related to information entering the brain and changing the arrangement of its parts. 


Within the brain Bohm thought that meaning was in the process itself. Bohm proposed that 
there were two sides or two poles to the brain, the manifest and relatively stable material side 
and the subtle mind-like side. The manifest side is classical physics, while the subtle side is the 
quantum level that produces the classical level. Thus the mind cannot be separated from 
matter. The ambiguity or uncertainty of the quantum comes through in the ambiguity 
attached to meaning. The quantum is seen as a pool of information shared by entangled 
particles. When the potential or pool vanishes, the classical world emerges. Hiley also agrees 
that this system could operate in terms of quantum fields. The main weakness of this 
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description seems to be the lack of detail as to how the quantum mechanism would operate in 
the brain, and the lack of distinction between information which does not by itself imply 
consciousness and consciousness itself. The emergence of meaning could be thought to imply 
consciousness but this important point is not at all developed. 


The Inkdrop Experiment 
of David Bohm 


Fig. 10: The reversible ink drop /cylinder-experiment, as an allegory for the unfolding of "implicate order” 
with hidden variables 


In the 1960s Bohm began to take a closer look at the notion of order. One day he saw a device 
on a television program that immediately fired his imagination. It consisted of two concentric 
glass cylinders, the space between them being filled with glycerin, a highly viscous fluid. If a 
droplet of ink is placed in the fluid and the outer cylinder is turned, the droplet is drawn out 
into a thread that eventually becomes so thin that it disappears from view; the ink particles are 
enfolded into the glycerin, (see Fig. 10) . 


But if the cylinder is then turned in the opposite direction, the thread-form reappears and re- 
becomes a droplet; the droplet is unfolded again. Bohm realized that when the ink was 
diffused through the glycerin it was not in a state of ‘disorder’ but possessed a hidden, or non- 
manifest, order. In Bohm’s view, all the separate objects, entities, structures, and events in the 
visible or explicate world around us are relatively autonomous, stable, and temporary 
“subtotalities’ derived from a deeper, implicate order of unbroken wholeness. 


Bohm gives the analogy of a flowing stream: On this stream, one may see an ever-changing 
pattern of vortices, ripples, waves, splashes, etc., which evidently have no independent 
existence as such. Rather, they are abstracted from the flowing movement, arising and 
vanishing in the total process of the flow. Such transitory subsistence as may be possessed by 
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these abstracted forms implies only a relative independence or autonomy of behavior, rather 
than absolutely independent existence as ultimate substances. 


Anthony Valentini 


Valentini, 2002 consistently defends the pilot wave mechanism of David Bohm. Bohm, he 
says, had an interesting trajectory. There are really three Bohms. There's the very early Bohm 
who was interested in Niels Bohr's ideas about complementarity. Then there's the Bohm of the 
1950s who worked on the pilot wave theory of hidden variables. Then in the 1960s he changed 
again. He met Krishnamurti and got very interested in Indian philosophy and started trying to 
tag some mystical ideas onto the pilot-wave theory. If you look at the yoga sutras of Patanjali 
you can see this idea that material objects are somehow illusions and projections from 
something deeper, that things emerge from this deeper level and disappear into this deeper 
level again. So, indeed, Bohm tried to adopt an interpretation of the wave as a manifestation of 
a deeper level, perhaps associated with consciousness. 


Why does Valentini like the pilot-wave theory ?: 


° It preserves a realist ontology wherein particles possess determinate values of 

space-time location and momentum. 

e They continue to possess such values between various acts of observation/ measurement, 
rather than acquiring them only in consequence of being measured with respect to this or that 
parameter. 

e This allows for greater continuity with certain components of classical (prequantum) 
physics such as the conservation laws respecting matter-energy and angular momentum. 

e The pilot-wave hypothesis produces results in perfect accordance with those 

obtained in standard QM by means of the Schrédinger-derived wave probability 

function. 

e While avoiding any recourse to mysterious ideas of the wave packet collapse as 

somehow brought about by observer intervention or only on the instant - in 

Schrédinger’s parable - when the box is opened up for inspection and the cat thus release from 
its supposed “superposed’ (dead-and-alive) state. 

e Pilot-wave theory also seeks to explain quantum effects such as photon deflection or 
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multipath interference without proposing a massively expanded ontology of parallel worlds, 


shadow universes, multiple intersecting realities, etc. 


Pilot-wave theory has three axioms. The first is de Broglie’s law of motion, which specifies 
exactly how particles are guided by the wave. The second is Schrédinger’s wave equation, 
telling us how the wave itself changes over time. The third is that particles have to start off 
with a certain probability distribution.” In any given experiment, each particle is accompanied 
by a wave”. The particle starts off somewhere inside the wave. In order to give results that can 
be verified with an experiment, all three axioms have to be used. In classical physics there is an 
interplay between particle and field, each generates the dynamics of the other. In the original 
pilot wave theory the steering wave acts on positions of particles, but it is not acted upon by 
the particles. However Holland, (2001) has explored some deeper ideas related to this 
question in his work on a possible Hamiltonian formulation of pilot-wave and proposed a 
particle to wave back-reaction This implies that, through the pilot wave mechanism, particles, 
just like waves, carry information regarding their future states. It also means that particle 
trajectories may exert a back reaction on the wave function, implying symmetric interaction 


between implicate and explicate orders. 


What is so unusual about Antony Valentini? He, in fact, resurrected a theory that undoes the 
central tenet of quantum mechanics, and gives relativity theory a support as well. The theory 
follows quantum math, but at the same time allows for new possibilities beyond conventional 
quantum mechanics. It's a theory that says there is indeed an objective reality behind the 
things we observe, that quantum uncertainty is not fundamental, and that somewhere, 
somehow, time is universal—not relative. This implies goodbye to ghostly probabilities, with 
their strange propensity for collapsing into real things and hello to hidden variables that are 
objective. 


This seems related to the American physicist John Archibald Wheeler (1990, 2002), who 
suspected that reality exists not because of physical particles, but rather because of the act of 
observing the universe. "Information may not be just what we learn about the world. It may be 
what makes the world." In other words: when humans ask questions about nature, there is an 
active transfer of information in the domain of quantum waves where, in principle, backward 
causation from the future is possible. The second arrow (from future to past) remains hidden 
(unnoticed) for us, because life is trapped in the momentum of time. Entanglement means that 
particles separated at any distance, under certain conditions, can have mutually determined 
properties (are correlated). In this block universe multiple path’s or life lines are laid out of 
which the individual chooses a single one. Consequently this concept allows free choice and 
therefore is not deterministic. Such non-locality becomes manifest by observation (or collapse 
of the wave aspect), as has been shown by electron spin orientation or polarized light. This 
might also be viewed as backward causation. 
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According to Wheeler’s (1990) and Feynman’s electrodynamics, emitters coincide with 
retarded fields, which propagate into the future, while absorbers coincide with advanced 
fields, which propagate backward in time. This time-symmetric model leads to predictions 
identical with those of conventional electrodynamics. For this reason it is impossible to 


distinguish between time symmetric results and conventional results. 


In his “Transactional Interpretations of Quantum Mechanics, John Cramer (1988) stated that 
"Nature, in a very subtle way, may be engaging in backwards-in-time handshaking: The 
transaction between retarded waves, coming from the past, and advanced waves, coming 
from the future, gives birth to a quantum entity with dual properties of the wave/ particle. 
Thus the wave property is a consequence of the interference between retarded and advanced 
waves, and the particle property is a consequence of the point in space where the transaction 
takes place”. The transactional interpretation requires that waves can really travel backwards 
in time. This assertion seems counterintuitive, as we are accustomed to the fact that causes 
precede effects. It is important to underline, however, that, unlike other interpretations of QM, 
the transactional interpretation takes into account special relativity theory which describes 
time as a dimension of space, as mentioned earlier. Of note, the completed transaction erases 
all advanced effects, so that no direct advanced wave signaling is possible: “The future can 
affect the past only very indirectly, by offering possibilities for transactions" (Cramer, 1988, see 
Fig. 11). 


King, 2003 (see later) stated: “the hand-shaking space-time relation implied by the 
transactional interpretation makes it possible that the apparent randomness of quantum 
events masks a vast interconnectivity at the sub-quantum level, reflecting Bohm’s implicate 
order, although in a different manner from Bohm’s pilot wave theory. Because transactions 
connect past and future in a time-symmetric way, they cannot be reduced to predictive 
determinism, because the initial conditions are insufficient to describe the transaction, which 
also includes quantum boundary conditions coming from the future absorbers. However this 
future is also unformed in real terms at the early point in time emission takes place”. 


The principle of backward causation has been experimentally demonstrated recently. 
Aharonov’s team and various collaborating groups (see Aharonov, 2010), studied whether the 
future may influence the past by sophisticated quantum physics technology. Aharonov 
concluded that a particle’s past does not contain enough information to fully predict its fate, 
but he wondered, if the information is not in its past, where could it be? Clearly, something 
else must also regulate the particle’s behavior. Aharonov and coworkers proposed a new 
framework called time-symmetric quantum mechanics. Recent series of quantum experiments in 
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Time Symmetric Formulation of Quantum Mechanics 


The Quantum 
Transactional Model 


The handshake of waves 
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Mechanics”, Reviews of Modern Physics 58, 647 (1986) 
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Post- selection measurement 


Can the Future affect the past ? Physics Today, 2010 


Fig. 11: The transactional interpretation of QM of Cramer of retarded and advanced waves from past 
and future that produce the present (up left) and the time-symmetric concept of the prize winning 
Aharonov (upper right inset) arising from post-selection (soft) measurement of a quantum state, that 
prevents wave collapse and also shows that the future may affect the past. This shows that through 
the wave aspect the “wavicle” (inset right below), intrinsically contains an aspect of the future. 


about 15 different laboratories around the world seem to actually confirm the notion that the 
future can influence results that happened before those measurements were even made, 
see Fig. 11. 


Generally the protocol included three steps: a “pre-selection” measurement carried out on a 
group of particles; an intermediate measurement; and a final, “post-selection” step in which 
researchers picked out a subset of those particles on which to perform a third, related 
measurement. To find evidence of backward causality, meaning information flowing from the 
future to the past, the effects of, so called, weak measurements were studied. Weak 
measurements involve the same equipment and techniques as traditional ones but do not 
disturb the quantum properties in play. Usual (strong) measurements would immediately 
collapse the wave functions in superposition to a definite state. The results in the various 
groups were amazing: repeated post-selection measurement of the weak type changed the pre- 
selection state, revealing an aspect of non-locality. Thus it appears that the universe might 
have a destiny that reaches back and “collaborates” with the past to bring the present into 
view. On a cosmic scale, this idea could also help explain how life arose in the universe against 
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tremendous odds and confirms the idea that knowledge was inherited from a common 
information pool (Meijer 2012, Kak, 2009, Jahn and Dunne, 2007). 


Henry Stapp: attention, intention and quantum coherence 


Henry Stapp 


Stapp starts by asking what sort of brain action corresponds to a conscious thought. He 
criticizes the mainstream for assuming that Newtonian physics can be applied directly to the 
brain, and claims that a quantum framework is needed to understand the brain. The 
Copenhagen interpretation of quantum theory was the first mainstream version, and was 
pragmatic in recommending the theory as a system of rules that allowed the calculation of 
empirically verifiable relationships between observations. Stapp, 2009, 2012, favors 
Heisenberg’s refinement of the original Copenhagen position. Heisenberg thought that the 
probability distribution of quantum theory really existed in nature, and that the evolution of 
this probability was punctuated by uncontrolled events, which are the events that actually 
occur in nature, and which at the same time eliminate the other probabilities. 


The development of computing during the second half of the 20th century demonstrated that 
thought-like or cognitive processes required internal representations not allowed for in the 
then prevailing behaviourist concept. However, this still did not account for conscious 
experience, and in this period thinking or cognition came to be seen as something separate 
from consciousness. 


Both Bohr and Heisenberg viewed quantum theory as a set of rules for making predictions 
about observations under experimental conditions. These predictions are incompatible with 
classical physics in respect of the prediction of non-locality. Heisenberg did not view the 
quanta as actual things, but as tendencies for certain types of events to occur. The orderly 
evolution of the system is deterministic, but this controls only the tendencies for things or 
propensity for events, and not the actual things or events themselves. The things are 
controlled by quantum jumps that do not individually conform to any natural law, but 
collectively conform to statistical rules. 
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Heisenberg and Schédinger 
Stapp, 2009, 2012, bases his proposal for quantum consciousness on three observations. 


1.) The brain’s representation of the body or body schema must be represented by some 
form of physical structure in the brain. 2.) Some brain processes such as the behavior of 
calcium ions involved in synaptic transmission need to be treated quantum 
mechanically. Stapp also thinks that the sensitivity and non-linearity of the synaptic 
system, the involvement of calcium ions and the large number of meta-stable states into 
which the brain could evolve all point to a quantum mechanical system. 3.) Stapp 
suggests that the brain could evolve into a state analogous to the deterministic 
evolution of the quantum state from which an actual state must be selected. 


Although Stapp pays a lot of attention to the synapses his is not actually a neuron based 
theory. Rather the event could be selected from the large scale excitation of the brain. The 
selection of events from a wide range of probabilities is seen as being particular adaptive 
where an organism needs to select from a range of future probabilities. Stapp wishes to 
establish the relationship between mind and matter, the relationship between reality and 
quantum theory, and also how relativity is reconciled with both experience and non-locality. 
The solution is suggested to be a series of creative events bringing into being one of a range of 
possibilities created by prior events. He suggests that consciousness exercises top-level control 
over neural excitations in the brain. The neural excitations are regarded as a code, and each 
human experience is regarded as a selection from this code. He sees the physical world as a 
structure of tendencies in the world of the mind. He finds it as unacceptable that there is an 
irreducible element of chance in nature as described by quantum theory, which is the most 
usual conclusion to be drawn from the randomness of the wave function collapse. The element 
of conscious choice is seen as removing chance from nature. He distinguishes between systems 
where an external representation and knowledge of the laws of physics can accurately predict 
how the system develops, and his own idea of a system that is internally determined in a way 
that cannot be represented outside the system. 
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The brain is viewed as a self-programming computer with self-sustaining neural patterns as 
the codes. It is necessary to integrate the code from sensory input, with the code from previous 
experience. This creates a number of probabilities, from which consciousness has to select. The 
conscious act is the selection of a piece of top-level code, which then exercises control over the 
flow of neural excitation. The unity of conscious thought comes from a unifying force in the 
conscious act itself. It selects a single code from amongst a multitude on offer in the brain. 
Raising an arm involves a conscious act selecting the top-level code that raises the arm. This is 
suggested to close the traditional explanatory gap between thought and classical physics, 
because here the conscious thought is the selection of the code that allows the physical act. 
Stapp goes on to discuss the conscious process of looking at pictures. According to him top- 
level codes instruct lower-level codes to produce new top level codes and to initiate their 
storage in memory. The experience of noticing something is deemed to be the process of 
initiation into memory. There are close connections between the top-level code and the 
memory structure. The lower level codes have to be functioning correctly i.e. not damaged, 
and to be focused on the incoming stimuli in order for it to be put into higher level code and to 
be registered in memory. 


Stapp discusses what neural research would need to reveal if it were to support his theory. It 
would need to reveal the neural connections needed to support self-sustaining patterns of 
neural excitation. It is necessary to find the neurons providing the top level coding, then the 
mechanism for storing memory traces of this, and finally the mechanism by which these 
memories are involved in the production of new top-level codes. Each conscious experience is 
seen as a creative act represented in the physical world by the selection of a top level code 
from among the many generated by the laws of quantum theory. The conscious experiences 
are the initiation of processes that produce changes in the body schema and the external and 
internal reality schema. The conscious act is functionally equivalent to changes in the physical 
world as represented in quantum theory. In the Heisenberg version of quantum theory 
physical things are events and quantum theory gives the propensity for particular events to 
occur. This is seen as providing a link between conscious processes and brain processes. In the 
Heisenberg version it is the act of observation which leads to the selection of a particular 
propensity. 


Stapp attaches great importance to the idea of the formation of a record. This is seen as 
analogous to the Geiger counter that registers a record of a quantum event. Every conscious 
experience is seen as recordable, because it is evidence of some form of brain process. The later 
retrievability of the experience is evidence of a record in the brain. A key process in brain 
dynamics is seen as persisting patterns of neural excitation producing physical changes in 
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neurons that enable a particular pattern to be re-excited, and allow re-excited pattern to 


connect with new stimuli. This is seen as the basis of the brain’s associative memory. 


The top-level brain process is viewed as a process of actualizing symbols, composed of earlier 
symbols connected into a whole by neural links. The top-level process is seen as directing 
information gathering, planning and choice of particular plans, monitoring the execution of 
plans. This can be understood in terms of top-level direction of multiple neural processes. 
Because of the top-level directive role, its connection to associative memory and the multiple 
structure of the symbols involved it is suggested that each top-level event corresponds to a 
psychological event, and this in turn connects psychological events to the quantum level. Both 
the top-level brain event and the psychological event act as choosers of a possibility, or 
converters of potentialities into actualities. Each human conscious experience is seen as the feel 
of an event in the top-level of processing in the human brain, a sequence of Heisenberg actual 
events, actualizing a quasi-stable pattern of neural activity. Activation of particular symbols 
creates a tendency for the activation of other related symbols. The body schema is the product 
of actualized events accumulated over the life of the body. The top-level symbols have 
compositional structure formed from other symbols. The Heisenberg events are seen as being 
capable of grasping a whole a pattern of activity, and this is seen as accounting for the unity of 
consciousness. The continuity or flow of time is explained by an overlap of symbols with the 
preceding mental event. 


Stapp drawing on studies of infants assumes that humans have a hard-wired body-world 
schema. Consciously directed action is seen as a projection of this body-world schema into the 
future, with a corresponding representation in the brain. This body-world schema is seen as 
directing the unconscious brain, issuing commands for motor action and instructions for 
mental processing. Ongoing questions to nature continue to be posed by the observer. This 
equates to the “Heisenberg choice’, where the human observer has to decide what question to 
put to nature. In this case it is the conscious processing in the brain that does this. Each 
experience leads to further updating of the system. 


When an action is initiated by a thought, this usually includes some monitoring of the 
subsequent action, to check it against the intended action. So something experienced as an 
intention becomes an action, the attention to which is also experienced. Stapp views the 
deterministic unfolding of matter according to the Schrodinger equation as running parallel to 
the movement from intention to attention, as two poles of the same quantum event that 
prolong the coherent state and thereby protect against potential decoherence. He also sees a 
tripartite structure being the Schrödinger equation, the Heisenberg choice of question to ask 
and the (Dirac) choice of answer from nature. 
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Stapp’s point is that only a conscious observer within the brain can ask the question, and drive 
the quantum process. This also allows the experiential process to enter into the causal 
structure of the body/brain. Stapp feels that some additional process is needed and the 
conscious observer is a perfect candidate. He sees quantum theory as informational in nature 
and thus linked to increments in knowledge occurring in the brain. The increment in 
knowledge is seen as linked to a reduction in the quantum state, thus linking mind to the 
physical world. Mind is thus seen as entering into the physical world through the Heisenberg 
choice. 


When the quantum state is reduced a wave that extends over an indefinite amount of space is 
instantaneously reduced to a tiny local region. Stapp feels that this constitutes a representation 
of knowledge rather than a representation of matter. The wave before collapse is seen as a 
matter of potentiality or probabilities, which are themselves often conceived as ideas rather 
than realities. However, the quantum state pre-collapse evolves in line with the deterministic 
Schrödinger equation, giving the state some of the properties of the physical, thus and creating 
in fact a sort of hybrid. 


Stapp does not suggest that our conscious thoughts are completely unconstrained, but he does 
see our thoughts as a part of the causal structure of the mind-brain that is not dominated by 
the actions of the smallest components of the brain, but is also not a random effect. Our 
thoughts are seen not as linked to external objects, but instead linked to patterns of brain 
activity. Stapp points out that his theory has a place for an efficacious conscious mind linked 
to the physical processes of the brain. He suggests that the dynamic of the Schrödinger 
evolution, which is to produce an event that replicates the event that produced, it could 
somehow stand in for the later action of conscious minds. The identity theory of mind claims 
that each mental state is identical to some process in the brain. However, classical physics says 
that the entire causal structure of a physical system is determined by the microscopic level of 
the physical structure, so that larger scale effects such as consciousness cannot have any 
influence. 


A potential problem with the whole Copenhagen influenced interpretation of quantum theory 
is its possible dualism. Mathematics can be seen as a mental process instantiated in protein, 
which, in principle, cannot directly influence the external world. Somehow the mathematical 
description of the quantum waves is sitting out there in space, and then as a result of a 
measurement becomes a physical particle. In Copenhagen, a mental concept external to the 
body seems to become physical with no explanation as to how the two could interact. The 
Copenhagen system has the additional problem of what was happening before human minds 
emerged to perform measurements, for which Stapp’s explanation appears rather sketchy. 
Consequently, a more detailed model is required to picture the inherent interaction between a 


more general form of consciousness as a measuring device in evolution (see later). 
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Roger Penrose: Consciousness and the Spacetime Geometry of Universe 


Roger Penrose, 1989, 1994, 2004, is one of the very few thinkers to consider how 
consciousness could arise from first principles rather than merely trying to shoe horn it into 
nineteenth century physics, and his ideas appear to be a good starting point from which to try 
to understand consciousness as a fundamental. 


Penrose’s approach was a counter attack on the functionalism of the late 20 century, which 
claimed that computers and robots could be conscious. He approached the question of 
consciousness from the direction of mathematics. The centre piece of his argument is a 
discussion of Gédel’s theorem. Gödel demonstrated that any formal system or any significant 
system of axioms, such as elementary arithmetic, cannot be both consistent and complete. 
There will be statements that are undecidable, because although they are seen to be true, but 
are not provable in terms of the axioms. 


Penrose’s controversial claim: The Gédel theorem as such is not controversial in relation to 
modern logic and mathematics, but the argument that Penrose derived from it has proved to 
be highly controversial. Penrose claimed that the fact that human mathematicians can see the 
truth of a statement that is not demonstrated by the axioms means that the human mind 
contains some function that is not based on algorithms, and therefore could not be replicated 
by a computer. This is because the functioning of computers is based solely on algorithms (a 
system of calculations). Penrose therefore claimed that Gödel had demonstrated that human 
brains could do something that no computer was able to do. 


Arguments against Penrose’s position: Some critics of Penrose have suggested that while 
mathematicians could go beyond the axioms, they were in fact using a knowable algorithm 
present in their brains. Penrose contests this, arguing that all possible algorithms are defeated 
by the Gödel problem. In respect to arguments as to whether computers could be programmed 
to deal with Gödel propositions, Penrose accepts that a computer could be instructed as to the 
non-stopping property of Turing’s halting problem. Here, a proposition that goes beyond the 
original axioms of the system is put into a computation. However, this proposition is not part 
of the original formal system, but instead relies on the computer being fed with human 
insights, so as to break out of the difficulty. So the apparently non-algorithmic insights are 
required to supplement the functioning of the computer in this instance. 
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An unknowable algorithm: Penrose further discusses the suggestion of an unknowable 
algorithm that enables mathematicians to perceive the truth of statements. He argues that 
there is no escape from the knowability of algorithms. An unknowable algorithm means an 
algorithm, whose specification could not be achieved. But any algorithm is in principle 
knowable, because it depends on the natural numbers, which are knowable. Further, it is 
possible to specify natural numbers that are larger than any number needed to specify the 
algorithmic action of an organism, such as a human or a human brain. 


Mathematical robots: Penrose says that with a mathematical robot, it would not be practical to 
encode all the possible insights of mathematicians. The robot would have to learn certain 
truths by studying the environment, which in its turn is assumed to be based on algorithms. 
But to be a creative mathematician, the robot will need a concept of unassailable truth, that is a 
concept that some things are obviously true. 


This involves the mathematical robot having to perceive that a formal system ‘H’ implies the 
truth of its Gödel proposition, and at the same time perceiving that the Gödel proposition 
cannot be proved by the formal system ‘H’. It would perceive that the truth of the proposition 
follows from the soundness of the formal system, but the fact that the proposition cannot be 
proved by the axioms also derives from the formal system. This would involve a contradiction 
for the robot, since it would have to believe something outside the formal system that 
encapsulated its beliefs. 


Amongst experts in this area who do not entirely reject Penrose’s argument, Feferman, 1996 
has criticized Penrose’s detailed argument, but is much closer to his position than to that of 
mainstream consciousness studies. Feferman makes common cause with Penrose in opposing 
the computational model of the mind, and considering that human thought, and in particular 
mathematical thought, is not achieved by the mechanical application of algorithms, but rather 
by trial-and-error, insight and inspiration, in a process that machines will never share with 
humans. Feferman finds numerous flaws in Penrose’s work, but at the end he informs his 
readers that Penrose’s case would not be altered by putting right the logical flaws that 
Feferman has spent much time discovering. 


Feferman’s own position is that the computational-mind argument is misleading in terms of 
the weight that it places on the equivalence between Turing machines and formal systems. The 
model of mathematical thought in terms of formal systems is considered to be closer to the 
nature of human thought, and particularly mathematical thought, than to the functioning of 
Turing machines. The Turing machine model would assume that given a problem, human 
reason would plug away, applying the same algorithm indefinitely, in the hope of finding an 


46 


answer. Feferman says that it is ridiculous to think that mathematics is performed in this way. 
Trial-and-error reasoning, insight and inspiration, based on prior experience, but not on 
general rules, are seen as the basis of mathematical success. A more mechanical approach is 
only appropriate, after an initial proof has been arrived at. Then this approach can be used for 
mechanical checking of something initially arrived at by trial-and-error and insight. He views 
mathematical thought as being non-mechanical. He says that he agrees with Penrose that 
understanding is essential to mathematical thought, and that it is just this area of mathematical 
thought that machines cannot share with us. 


Quantizing Space-Time: Twistors of Penrose 


`. The motivation and one of the initial aims of twistor theory is 
\ to provide an adequate formalism for the union of Quantum 
~~| theory and General Relativity. Twistors are essentially 
complex objects, like wavefunctions in quantum mechanics, 
as well as endowed with holomorphic and algebraic 
structure sufficient to encode space-time points. In this 
Sting neony sense twistor space can be considered more primitive than 
5 the space-time itself and indeed provides a background 
O > W against which space-time could be meaningfully quantised. 
= ners The Twistor theory was more recently applied to the 
sunoaMenrtatoncts ernesbyvoaineseme String theory by Edward Witten. 
The Sunday Tene: Ja ine 


Em perors 
t New Mind 


STEPHEN HAWKING 
ROGER PENROSE 


ROGER PENROSI 


Fig. 12: The Twistor theory as proposed by Penrose to find a basic structure for spacetime geometry, as 
is also attempted by String theories. Twistor theory was later on applied by Witten in the universal 
string M-theory, to diminish the total number of required extra dimensions 


Penrose’s own take on the wave function collapse suggests that it is a real event. He sees 
superposition as a separation in the underlying space-time geometry. Each quanta is 
embedded in a bit of space, and as the superpositions grow further apart, a blister or 
separation appears in space-time. This can be viewed as the same thing as the beginning of the 
multiple world view, but instead of going on to generate separate universes, if the separation 
between superpositions grows to more than the Planck length, the wave collapses and chooses 
one of the superposed alternatives. 


Twistor theory (Fig. 12) in the context of space-time has been pioneered by Roger Penrose and 
others since the 1960s and is based on the association of a complex twistor space CP3 to the 
space of light rays in space-time. The name derives from the Robinson congruence which is the 
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natural realization of a (non-null) twistor. Penrose thereby attempted to encode spacetime 
points, affording a quantized spacetime. Some appealing aspects of the theory are: 


-twistor space becomes the basic space so that light rays are the fundamental 

objects from which space-time is derived; 

- discrete quantities such as spin are represented in the discrete values obtained by contour 
integration; 

- its evident elegance and simplicity 


The normal quantum wave collapse is seen as an entirely random choice of the state of a 
quantum particle, from amongst the various superpositions of states. However, these collapses 
involve interaction with the environment. Penrose suggests that a quanta, which does not 
interact with the environment will undergo objective reduction (OR) when the separation 
between superpositions begins to exceed the Planck length. He also suggests that while the 
normal collapse is totally random OR is not totally random but involves a non-computable 
process. This is suggested because Penrose thinks that the brain manifests a non- 
computational aspect, and that the wave function collapse is the only place in the universe 
where such a thing can exist. Penrose also proposes that OR based quantum computation 
occurs in the brain. 


Penrose’s search for a non-algorithmic feature: Penrose went on to ask, what it was in the 
human brain that was not based on algorithms. The physical law is described by mathematics, 
so it is not easy to come up with a process that is not governed by algorithms. The only 
plausible candidate that Penrose could find was the collapse of the quantum wave function, 
where the choice of the position of a particle is random, and therefore not the product of an 
algorithm. However, he considered that the very randomness of the wave collapse disqualifies 
it as a useful basis for the mathematical judgement or understanding in which he was initially 
interested. 


The wave function: In respect of consciousness, it is Penrose’s attitude to the reality of the 
quantum wave function collapse that is the important area. In particular, he disagrees with the 
traditional Copenhagen interpretation, which says that the theory is just an abstract 
calculational procedure, and that the quanta only achieve objective reality when a 
measurement has been made. Thus in the Copenhagen approach reality somehow arises from 
the unreal or from abstraction, giving a dualist quality to the theory. 


The discussion of quantum theory repeatedly comes back to the theme that Penrose regards 
the quantum world and the uncollapsed wave function as having objective existence. In 
Penrose’s view, the objective reality of the quantum world allows it to play a role in 
consciousness. Penrose emphasizes that the evolution of the wave function portrayed by the 
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Schrödinger equation is both deterministic and linear. This aspect of quantum theory is not 
random. Randomness only emerges when the wave function collapses, and gives the choice of 
a particular position or other properties for a particle. Penrose discusses the various takes 
made on wave function collapse by physicists. Some would like everything to depend on the 
Schrödinger equation, but Penrose rejects this idea, because it is impossible to see how the 
mechanism of this equation could produce the transformation from the superposition of 
alternatives, as found in the quantum wave, to the random choice of a single alternative. 


He also discusses the suggestion that the probabilities of the quantum wave that emerges into 
macroscopic existence arise from uncertainties in the initial conditions and that the system is 
analogous to chaos in macroscopic physics. This does not satisfy Penrose, who points out that 
chaos is based on non-linear developments, whereas the Schrödinger equation is linear. 


Important distinction between Penrose and Wigner 


Penrose also disagrees with Eugene Wigner’s (see Wigner, 1992) suggestion that it is 
consciousness that collapses the wave function, on the basis that consciousness is only 
manifest in special corners of spacetime. Penrose himself advances the exact opposite proposal 
that the collapse of a special (objective) type of wave function produces consciousness. It is 
important to stress this difference between the Penrose and the Wigner position, as some 
commentators mix up Wigner’s idea with Penrose’s propositions on quantum consciousness, 
and then advance a refutation of Wigner, wrongly believing it to be a refutation of Penrose. 


Penrose is also dismissive of the “many worlds’ version of quantum theory, which would have 
an endless splitting into different universes with, for instance, Schrédinger’s cat alive in one 
universe and dead in another universe. Penrose objects to the lack of economy and the 
multitude of problems that might arise from attempting such a solution, and in addition 
argues that the theory does not explain why the splitting has to take place, and why it is not 
possible to be conscious of superpositions. 


Objective reduction, Consciousness, Spacetime and the Second law & Gravity 


Penrose instead argues for some new physics, and in particular an additional form of wave 
function collapse. If the superpositions described by the quantum wave extended into the 
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Perturbation of Space-time Curvature by Quantum-state Reduction 


Fig. 13: Neuronal tubulus as the potential site for quantum mediated effects in brain. Each tubulin is 
shown to have 9 rings representing 32 actual phenyl or indole rings per tubulin, with coupled, 
oscillating London force dipole orientations among rings traversing ‘quantum channels’ , aligning 
with rings in adjacent tubulins in helical pathways through microtubule lattices. On the right, 
superposition of alternative tubulin and helical pathway dipole states. 


macroscopic world, we would in fact see superpositions of large-scale objects. As this does not 
happen, it is argued that something that is part of objective reality must take place to produce 
the reality that we actually see. This requirement for new physics is often criticized as 
unjustified. However, these criticisms tend to ignore the fact that while quantum theory 
provides many accurate predictions, there has never been satisfactory agreement about its 
interpretation, nor has its conflict with relativity been resolved. 


Penrose sees consciousness as not only related to the quantum level but also to spacetime. He 
discusses the spacetime curvature described in general relativity. He looks at the effect of 
singularities relative to two spacetime curvature tensors, Weyl and Ricci. Weyl represents the 
tidal effect of gravity, by which the part of a body nearest to the gravitational source falls 
fastest creating a tidal distortion in the body. Ricci represents the inward pull on a sphere 
surrounding the gravitational force. In a black hole singularity, the tidal distortion of Weyl 
would predominate over Ricci, and Weyl goes to infinity at the singularity. 


However, in the early universe expanding from the Big Bang, the inward tidal distortion is 
absent, so Weyl=0, while it is the inward pressure of Ricci that predominates. So the early 
universe is seen to have had low entropy with Weyl close to zero. Weyl is related to 
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gravitational distortions, and Weyl close to zero indicates a lack of gravitational clumping, just 
as Wey] at infinity indicated the gravitational collapse into a black hole. Weyl close to zero and 
low gravitational clumping therefore indicate low entropy at the beginning of the universe. 


The fact the Weyl is constrained to zero is seen by Penrose as a function of quantum gravity. 
The whole theory is referred to as the Weyl curvature hypothesis. The question that Penrose 
now asks is as to why initial spacetime singularities have this structure. He thinks that 
quantum theory has to help with the problem of the infinity of singularities. This would be a 
quantum theory of the structure of spacetime, or in other words a theory of quantum gravity. 


Penrose regards the problems of quantum theory in respect of the disjuncture between the 
Schrödinger equations deterministic evolution and the randomness in wave function collapse 
as fundamental. He thinks in terms of a time-asymmetrical quantum gravity, because the 
universe is time-asymmetric from low to high entropy. He argues that the conventional 
process of collapse of the wave function is time-asymmetric. He describes an experiment 
where light is emitted from a source and strikes a half-silvered mirror with a resulting 50% 
probability that the light reaches a detector and 50% that it hits a darkened wall. This 
experiment cannot be time reversed, because if the original emitter now detects an incoming 
photon, there is not a 50% probability that it was emitted by the wall, but instead 100% 
probability that it was emitted by the other detecting/emitting device. 


Penrose relates the loss of information that occurs in black holes to the quantum mechanical 
effects of the black hole radiation described by Stephen Hawking. This relates the Weyl 
curvature that is seen to apply in black holes and the quantum wave collapse. As Weyl 
curvature is related to the second law of thermodynamics, this is taken to show that the 
quantum wave reduction is related to the second law and to gravity. He proposes that in 
certain circumstances there could be an alternative form of wave function collapse. He called 
this objective reduction (OR). He suggests that as a result of the evolution of the Schrodinger 
wave, the superpositions of the quanta grow further apart. According to Penrose’s 
interpretation of general relativity, each superposition of the quanta is conceived to have its 
own spacetime geometry. The separation of the superpositions, each with its own spacetime 
geometry constitutes a form of blister in space-time. However once the blister or separation 
grows to more than the Planck length of 10-5 meters, the separations begin to be affected by 
the gravitational force, the superposition becomes unstable, and it soon collapses under the 
pressure of its gravitational self-energy. As it does so, it chooses one of the possible spacetime 
geometries for the particle. This form of wave function collapse is proposed to exist in addition 
to the more conventional forms of collapse (see also Fig.13). 
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Evidence for non-computational spacetime 


In support of this, he points out that when the physicists, Geroch and Hartle, 1986 studied 
quantum gravity, they ran up against a problem in deciding whether two spacetimes were the 
same. The problem was solvable in two dimensions, but intractable in the four dimensions 
that accord with the four dimensional spacetime, in which the superposition of quantum 
particles needs to be modeled. It has been shown that there is no algorithm for solving this 
problem in four dimensions. 


Earlier the mathematician, A. Markov, had shown there was no algorithm for such a problem, 
and that if such an algorithm did exist, it could solve the Turing halting, for which it had 
already been shown that there was no algorithm. The possibly non-computable nature of the 
structure of four-dimensional space-time is deemed to open up the possibility that wave 
function collapses could give access to this non-computable feature of fundamental space- 
time. 


A long-term experiment is underway to test Penrose’s hypothesis of objective reduction. This 
experiment is currently being run by Bouwmeester at the University of California, Santa 
Barbara and involves mirrors only ten micrometres across and weighing only a few trillionths 
of a kilo, and the measurement of their deflection by a photon. The experiment is expected to 
take ten years to complete. This means that theories of consciousness based on objective 
reduction are likely to remain speculative for at least that length of time. However, the ability 
to run an experiment that could look to falsify objective reduction, at least qualifies it as a 
scientific theory. 


Significance for consciousness 


The significance of this for the study of consciousness is that, in contrast to the conventional 
idea of wave function collapse, this form of collapse is suggested to be non-random, and 
instead driven by a non-computable function at the most fundamental level of spacetime. 
Penrose argues that, in contrast to the conventional wave function form of collapse, there are 
indications that in this case, there is a decision process that is neither random nor 
computationally/algorithmically based, but is more akin to the ‘understanding’ by which 
Penrose claims the human brain goes beyond what can be achieved by a computer. 


The road from physics to mental phenomena has already been frequented, notoriously by 
Pauli and Jung and, under the influence of Pauli, by Heisenberg. The interaction is not limited 
to a three decades-long Jung-Pauli epistolary and the reciprocal influences have been 


profound. The founding role of Pauli’s work in quantum physics does not need to be recalled 
( Pauli, 1994) and the effects of his quantum vision in the development of Jung’s vision of the 
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human mind (archetypes included) have been well explored. The title of the essay by Jung in 
their co-authored volume “Synchronizitaét als ein Prinzip akausaler Zusammenhänge” 
(Synchronicity as a Principle of Acausal Connections) could not indicate more clearly the 


influence of Pauli’s quantism on Jung’s perception of reality (Jung and Pauli, 1955), and the 


interplay of the two great minds. Before them, the self-referentiality of the Euclidean approach 
to human consciousness has been narrated by Lewis Carroll in his “Through the looking- 
glass”. 


Philosophically, Orch OR perhaps aligns most closely with Alfred North Whitehead, (see link 
Wikipedia) and who viewed mental activity as a process of ‘occasions’, spatio-temporal 
quanta, each endowed — usually on a very low level, with mentalistic characteristics which 
were ‘dull, monotonous, and repetitious’. These seem analogous, in the Orch OR context, to 
‘proto-conscious’ non-orchestrated OR events. Whitehead viewed high level mentality, 
consciousness, as being extrapolated from temporal chains of such occasions. In his view 
highly organized societies of occasions permit primitive mentality to become intense, coherent 
and fully conscious. These seem analogous to Orch OR conscious events. Abner Shimony, 


2005, Henry Stapp, 2007 and Hameroff, 1998 recognized that Whitehead’s approach was 
potentially compatible with modern physics, specifically quantum theory, with quantum state 
reductions — actual events — appearing to represent ‘occasions’, namely Whitehead’s high level 


mentality, composed of ‘temporal chains ... of intense, coherent and fully conscious occasions’ 
(Fig. 14), these being tantamount to sequences of Orch OR events. 


These might possibly coincide with gamma synchrony, but with our current ‘beat frequency’ 
ideas gamma synchrony might more likely to be a beat effect than directly related to the OR 
reduction time t. As Orch OR events are indeed quantum state reductions, Orch OR and 


Whitehead’s process philosophy appear to be quite closely compatible. Whitehead’s low-level 


‘dull’ occasions of experience would seem to correspond to our non orchestrated “proto- 
conscious’ OR events. According to this scheme, OR processes would be taking place all the 
time everywhere and, normally involving the random environment, would be providing the 
effective randomness that is characteristic of quantum measurement. Quantum superpositions 
will continually be reaching a threshold for OR in non-biological settings as well as in 
biological ones, and OR would usually take place in the purely random environment such as 
in a quantum system under measurement. Nonetheless, in the Orch OR scheme, these events 
are taken to have a rudimentary subjective experience, which is undifferentiated and lacking 
in cognition, perhaps providing the constitutive ingredients of what philosophers call qualia. 
We term such un-orchestrated, ubiquitous OR events, lacking information and cognition, 
“proto-conscious’. See Fig 14. 
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Quantizing Space-Time : Whitehead: actual occasions 


| actuality 


| concrescence | 
perishing becoming 


©. —. —. object instance {society.of actualities}-. —. —. —. > 


Fig. 14 : Quantizing space time of Whitehead by postulating units of experience and actual occasions 
that have a mental and physical pole and carry elements of goals, satisfaction and beauty. They 
arebuild up from previous occasions from societies of occasions( right insets). 


In this regard, Orch OR has some points in common with the viewpoint, which incorporates 
spiritualist, idealist and panpsychist elements, these being argued to be essential precursors of 
consciousness that are intrinsic to the universe. It should be stressed, however, that Orch OR is 


strongly supportive of the scientific attitude, and it incorporates the viewpoint’s picture of 
neural electrochemical activity, accepting that non-quantum neural network membrane-level 
functions might provide an adequate explanation of much of the brain’s unconscious activity. 


Orch OR in microtubules inside neuronal dendrites and soma adds a deeper level for 
conscious processes. 
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Stuart Hameroff: Quantum coherence in brain tubules 


Stuart Hameroff and Roger Penrose 


Hameroff and Penrose, 2011 2013, classify all the mainstream approaches to consciousness as 
‘classical functionalism’. Functionalism takes no account of what the brain is made of or of 
anything finer grained than the level of neuron-to-neuron connections. It believes that these 
connections could be copied in another material such as silicon, and that the resulting 
construct would be conscious. However, Hameroff argues that although axonal spikes and 
synaptic connections clearly play a key role in information processing in the brain, they may 
not be the main currency of consciousness. Hameroff argues that quantum processing in 
microtubules within the dendrites and gap junctions between dendrites are the main currency 
of consciousness. 


The main case against quantum processing in the brain has always been that any quantum 
coherence in the brain would decohere faster than the time taken for any useful biological 
process. Hameroff accepts that this is in principle a valid argument. However, Hameroff 
claims that the microtubules may be screened from their environment by a gelatinous non- 
liquid ordered state that arises in the neuronal interior. 


A further objection to quantum processing is that even if it arose in one neuron, it would 
difficult for it to communicate across the brain. This is countered by the suggestion that there 
could be quantum tunneling at gap junctions between neurons. In recent years, gap junctions 
have been discovered to be more widespread in the brain than was previously thought. They 
are also correlated with the 40Hz gamma synchrony. This oscillation was at one time 
promoted by Crick and Koch as the most promising correlate of consciousness. However, the 
idea fell from favour with mainstream neuroscience, when it was discovered that the gamma 
synchrony correlated with dendritic activity rather than axonal spiking. 


In general, Hameroff argues that the emerging evidence of neurobiology has moved in favour 
of the Orch OR model over the last decade, not withstanding the continued unpopularity of 
the theory. Hameroff summarizes his proposals in the early part of the chapter. He thinks that 
consciousness arises in the dendrites of neurons that are connected by gap junctions to form 
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‘hyperneurons’, and that these are related to the gamma synchrony. Axonal spikes and 
synapses are seen as making inputs to and receiving outputs from the microtubular process as 
part of an interactive systems. 


Hameroff touches on the famous Libet, 2006 experiments that demonstrated a 500ms timelag 
between a stimulus and the perception of it entering consciousness, although the subject is not 
aware of this time lag, as a result of a so-called backward referral in time. The mainstream has 
tended to favour an interpretation resembling the Dennett ‘multiple drafts’ concept, which 
would involve an after the event reconstruction of what had happened. Hameroff, however, 
thinks that the backward referral in time should be taken seriously. This was also the view of 
Roger Penrose, who suggested that backward referral (Fig. 15) might be indicative of quantum 
activity. 


The Principle of Backward Causation 


Measurement, 


Quantum Information 
Backward in Time 
Instantaneously 
Environment (~ kilometers apart) 


Fig.15 : Backward referral of time as proposed by Libet et al. 


Hameroff points out that changes in dendrites can lead to increased synaptic activity. This is 
basic to ideas about learning, memory and neural correlates of consciousness. The changes in 
dendrites involve the number and arrangement of receptors and the arrangement of dendritic 
spines and dendrite-to-dendrite connections. Axon potentials or spikes have been assumed to 
be the main basis of consciousness, but Hammerof suggests that there could be other 
candidates. Electrodes implanted into the brain detect mainly the activity of dendritic gap 
junctions plus inhibitory chemical synapses. Thus the detected synchrony derives from 
dendrites rather than axonal spikes. 
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The main function of dendrites is seen to be the handling of input signal into the neuron, 
which may eventually result in an axon spike. However, this is not the whole story, since 
many cortical neurons have dendrites but no axons. Here dendrites interact with other 
dendrites. Also there can be extensive dendritic activity with no spikes. The evidence suggests 
that there are complex logic functions in the dendrites, and these may oscillate over a wide 
area, while remaining below the axon spiking threshold. Many post-synaptic receptors send 
signals into the dendrite cytoskeleton 


Gamma synchronies, in the 30-70 Hz range, have aroused interest as possible correlates of 
consciousness. Gray and Singer, 1989, found coherent gamma oscillations in the brain that 
were dependent on visual stimulation. It was suggested that this synchrony could solve the 
binding problem, which is the problem of how the different inputs into the brain are bound 
together into a single conscious experience. It was suggested that the synchrony relected the 
activity of a relevant assembly of neurons. Varela, 1995 noted that synchrony operated 
whenever the processing of spatially separated parts of the brain were brought together in 
consciousness. Gamma synchrony has been demonstrated across cortical areas, hemispheres 
and the sensory/motor modalities. The synchrony is involved in a range of brain activities 
including perception of sound, REM dream sleep, attention, working memory, face 
recognition and somatic perception. Also gamma decreases during general anesthesia and 
returns on waking from this. Hameroff regards gamma synchrony as the best overall correlate 
of consciousness. 


He further addresses the question of how the gamma synchrony is mediated. There is 
coherence over large areas of the brain, sometimes including multiple cortical areas and both 
hemispheres of the brain, with zero or near zero phase lag. If the synchrony was based on the 
axon/synapse system a considerable lag would be expected. In fact, the lack of coherence 
between the synchrony and axonal spike activity has led to a reduction in the amount of 
mainstream attention paid to the gamma synchrony. 


Hameroff points to gap junctions as an alternative to synapses for connections between 
neurons. Neurons that are connected by gap junctions depolarize synchronously. Gap 
junctions play a more important role in the adult brain than was previously supposed. 
Numerous studies show that gap junctions mediate the gamma synchrony. A neuron may 
have many gap junction connections but not all of them are necessarily open at the same time. 
The opening and closing of the junctions may be regulated by the microtubules. 


Hameroff suggests that cells connected by gap junctions may in fact constitute a cell assembly, 
with the added advantage of synchronous excitation. Cortical inhibitory neurons are heavily 
studded with gap junctions, possibly connecting each cell to 20 to 50 others (4). The axons of 
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these neurons tend to form inhibitory GABA chemical synapses on the dendrites of other 
interneurons. 


Orchestrated Quantum State Reduction in Space- time Geometry 
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Fig. 16: Schematic representation of a brain microtubule, build up from tubulin proteins that 
can undergo rapid fluctuations in three dimensional configuration, enabling the sensing and 
transmission of quantum information (Qbits), see also Fig. 13. 


Hameroff moves on to discuss the role of the cytoskeleton, which is seen to determine the 
structure, growth and function of neurons. Actin is the main constituent of dendritic spines 
and is present throughout the neuronal interior. Actin can de-polymerize into a dense 
meswork, and when this happens the interior of the cell is converted from an aqueous solution 
into a gelatinous state. Furthermore, when this happens the whole of the cytoskeleton forms a 
negatively charged matrix around which water molecules are bound into an ordered state. It is 
noted that the neurotransmitter glutamate binding to NMDA and AMPA receptors cause gel 
states in actin spines. 


The cytoskeleton of the dendrites is distinct both from that found in cells outside the brain and 
from the cytoskeleton found in the axons of neurons. The microtubules in dendrites are 
shorter than those in axons and have mixed as opposed uniform polarity. This appears a sub- 
optimal arrangement from a normal structural point of view, and it is suggested that in 
conjunction with microtubule associated proteins (MAPs), this arrangement may be optimal 
for information processing rather than supportive structural functions. These 


microtubule/MAP arrangements are connected to synaptic receptors on the dendrite 
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membrane by a variety of calcium and sodium influxes, actin and other inputs. Alterations in 
the microtubule/MAPs network in the dendrites correlate with the arrangement of dendrite 
synapatic receptors. Studies demonstrate that the cytoskeleton is also involved in signal 
transmission. It is suggested that the microtubule lattice is well designed to represent and 
process information (Fig. 17). 


Tubulin was supposed to switch between two conformations (see Fig. 18). It is suggested that 
tubulin conformational states could interact with with neighboring tubulin by means of dipole 
interactions. The dipole-coupled conformation for each tubulin could be determined by the six 
surrounding tubulins. Hameroff describes protein conformation as a delicate balance between 
countervailing forces. Proteins are chains of amino-acids that fold into three dimensional 
conformations. Folding is driven by van der Waals forces between hydrophobic amino-acid 
groups. These groups can form hydrophobic pockets in some proteins. These pockets are 
critcal to the folding and regulation of protein. Amino acid side groups in these pockets 
interact by van der Waals forces. Non-polar atoms and molecules can have instantaneous 
dipoles. 
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Fig.17 : An ‘integrate-and-fire’ brain neuron, and portions of other such neurons are shown 
schematically with internal microtubules. In dendrites and cell body/soma (left) involved in 
integration, microtubules are interrupted and of mixed polarity, interconnected by microtubule- 
associated proteins (MAPs) in recursive networks (upper circle, right). Dendritic-somatic integration 
(with contribution from microtubule processes) can trigger axonal firings to the next synapse. 
Microtubules in axons are unipolar and continuous. Gap junctions synchronize dendritic membranes, 
and may enable entanglement and collective integration among microtubules in adjacent neurons 
(lower circle right). In Orch OR, microtubule quantum computations occur during dendritic/somatic 
integration, and the selected results regulate axonal firings which control behavior 
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Hameroff discusses the process of anesthesia which erases consciousness, but leaves many 
non-conscious functions intact. Anesthetic gas molecules are soluble in a lipid-like 
hydrophobic environment. Such areas are present in the brain in the lipid regions of cell 
membranes and in hydrophobic pockets within proteins. It is suggested that anesthetic gas 
molecules interact with amino-acid groups via London forces, altering the normal action of 
London forces on the conformation of protein. 


Hameroff discusses quantum information processing. Quantum superpositions where the 
quantum waves represent multiple possibilities for the state of a particle, are known to persist 
until quanta are either measured or naturally interact with the rest of the environment. 
Hameroff takes the view that the original mainstream interpretation, Copenhagen 
Interpretation, puts not only consciousness but the concept of reality itself outside physics. 
Alternatives interpretations include the ‘many worlds’ view, where there is no collapse but the 
superpositions continue in multiple worlds and David Bohm’s idea in which the quanta are 
guided by active information. 


It is important to stress that quantum computing as such is not expected to generate 
consciousness. In quantum computers, which many researchers, are now trying to develop 
quantum collapse will occur as a result of measurement or interaction with the environment. It 


is only in the event of OR that non-computability and consciousness could be brought into 
play. 


Hameroff goes on to look at some of the detail of the theory that he and Penrose developed as 
to how consciousness could be based in microtubules in the brain. It is suggested that 
quantum compuations take place in microtubules orchestrated by the inputs of synapse via 
MAPs. Hence the theory is often known as Orch OR for orchestrated objective reduction. The 
computations are suggested to persist for 25 ms, which would link them to the 40Hz gamma 
synchrony, viewed as a correlate of consciousness even in more mainstream theories. The 
computations are terminated by objective reduction. It is proposed that in dendrites, the 
tubulin sub-units of the microtubules interact by dipole coupling so as process information. 
The tubulin conformation is governed by quantum London forces, so that the tubulins can 
exist as quantum superpositions of different conformations. In superposition the tubulins 
would be qbits in a quantum computer, computing by means of non-local entanglement with 
other tubulin qbits. This entanglement would not just be with tubulins in the same 
microtubule, but other microtubules in the same dendrite, and in other dendrites connected by 
gap junctions. Neurons connected by gap junctions can be viewed as a single hyperneuron, 
and the hyperneuron can be seen as a conventional neuron assembly. 


The dendritic interiors alternate between two states as a result of the polymerisation of actin 
protein. In the depolymerised form the interior of the neuron is aqueous and microtubules 
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signal and process information classically. There are synaptic inputs to the microtubules 
during this phase. When actin polymerises the interior of the dendrite becomes quasi-solid of 
gelatinous, and water near to the proteins becomes ordered as a result of the actin gelation. 
Debye layers of counterions may also shield the microtubules, due to the charged C-termini 
tails on the tubulins. This is suggested to make the microtubules sufficiently isolated from the 
environment for quantum superposition to occur in the tubulins. The geometry of a quantum 
computer lattice could be formed so as to be resistant to decoherence. Microtubules are 
suggested to have a structure which is particularly suitable for error correction. Coherent 
pumping of energy and quantum error correction may thus help to prevent decoherence. 
Quantum error correction involves a code that can detect and correct decoheence in a 
quantum system. 


Hameroff claims to refute Tegmark’s attempt to disprove the Penrose/Hameroff model, 
(Hagan, et al, 2002). This is significant as Tegmark’s criticism of Orch OR has been widely 
accepted as a completely satisfactory dismissal of the theory, and responses to Tegmark are 
habitualy ignored. Tegmark calculated microtubule decoherence time as being 10%-13 seconds, 
which would certainly be much too short for any neural activity. However, he worked on the 
basis of his own model for quantum activity in microtubules, which was never proposed by 
Hameroff or anyone else, basing his calculation on a 24nm separation of solitons from 
themselves along the microtubules, whereas Orch OR proposes a superposition separation 
distance six orders of magnitude smaller. For some reason, Tegmark did not choose to address 
the Penrose/Hameroff model. This invalidates his particular approach, whatever the truth is 
about decoherence, but somehow it has not prevented his work from being quoted as an 
absolutely reliable refutation of Orch OR (Hagan, et al, 2002). 


A recent update of the Orch OR model 


A recent review and update of this 20-year-old theory of consciousness published in Physics 
of Life Reviews, 2013, persists to claim that consciousness derives from deeper level, finer 
scale activities inside brain neurons. The recent discovery of quantum vibrations in 
"microtubules" inside brain neurons corroborates this theory, according to review authors 
Stuart Hameroff and Sir Roger Penrose. Thi groundbreaking article, and some of the 
accompanying comments, are partly cited and summarized in the following: 


“ Hameroff and Penrose suggest that EEG rhythms (brain waves) also derive from deeper 
level microtubule vibrations, and that from a practical standpoint, treating brain microtubule 
vibrations could benefit a host of mental, neurological, and cognitive conditions. 
Orch OR was harshly criticized from its inception, as the brain was considered too "warm, 
wet, and noisy" for seemingly delicate quantum processes. However, evidence has now shown 


warm quantum coherence in plant photosynthesis, bird brain navigation, our sense of smell, 
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and brain microtubules. The recent discovery of warm temperature quantum vibrations in 
microtubules inside brain neurons by the research group led by Anirban Bandyopadhyay, 
2011 at the National Institute of Material Sciences in Tsukuba, Japan (and now at MIT), 
corroborates the pair's theory and suggests that EEG rhythms also derive from deeper level 
microtubule vibrations. In addition, work from the laboratory of Emerson and Eckenhoff et 
al, 2013, at the University of Pennsylvania, suggests that anesthesia, which selectively erases 
consciousness while sparing non-conscious brain activities, acts via microtubules in brain 


neurons. 


"The origin of consciousness reflects our place in the universe, the nature of our existence. Did 
consciousness evolve from complex computations among brain neurons, as most scientists 
assert? Or has consciousness, in some sense, been here all along, as spiritual approaches 
maintain?" ask Hameroff and Penrose in their current review. "This opens a potential 
Pandora's Box, but our theory accommodates both these views, suggesting consciousness 
derives from quantum vibrations in microtubules, protein polymers inside brain neurons, 
which both govern neuronal and synaptic function, and connect brain processes to self- 
organizing processes in the fine scale, 'proto-conscious' quantum structure of reality 


After 20 years of skeptical criticism, "the evidence now clearly supports Orch OR," continue 
Hameroff and Penrose. " Our new paper updates the evidence, clarifies Orch OR quantum 
bits, or "qubits," as helical pathways in microtubule lattices, rebuts critics, and reviews 20 
testable predictions of Orch OR published in 1998 - of these, six are confirmed and none 
refuted." An important new facet of the theory is introduced. Microtubule quantum vibrations 
(e.g. in megahertz) appear to interfere and produce much slower EEG "beat frequencies." 
Despite a century of clinical use, the underlying origins of EEG rhythms have remained a 
mystery. Clinical trials of brief brain stimulation aimed at microtubule resonances with 
megahertz mechanical vibrations using transcranial ultrasound have shown reported 
improvements in mood, and may prove useful against Alzheimer's disease and brain injury in 


the future. 


Lead author Stuart Hameroff concludes, "Orch OR is the most rigorous, comprehensive and 
successfully-tested theory of consciousness ever put forth. From a practical standpoint, 
treating brain microtubule vibrations could benefit a host of mental, neurological, and 
cognitive conditions." 


The review is accompanied by eight commentaries from outside authorities, including an 
Australian group of Orch OR arch-skeptics. To all, Hameroff and Penrose respond robustly. 
They will engage skeptics in a debate on the nature of consciousness, and Bandyopadhyay and 
his team will couple microtubule vibrations from active neurons to play Indian musical 


instruments. "Consciousness depends on an anharmonic vibrations of microtubules inside 
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neurons, similar to certain kinds of Indian music, but unlike Western music which is 


harmonic". 


Hameroff explained that consciousness depends on biologically ‘orchestrated’ coherent 
quantum processes in collections of microtubules within brain neurons, that these quantum 
processes correlate with, and regulate, neuronal synaptic and membrane activity. The 
continuous Schrödinger evolution of each such process is supposed to terminate in accordance 
with the specific Didsi-Penrose (DP) scheme of ‘objective reduction’ (‘OR’) of the quantum 
state. This orchestrated OR activity (‘Orch OR’) is taken to result in moments of conscious 
awareness and/or choice. The DP form of OR is related to the fundamentals of quantum 
mechanics and space-time geometry, so Orch OR suggests that there is a connection between 


the brain’s biomolecular processes and the basic structure of the universe. The authors recently 


reviewed the Orch OR in light of criticisms and developments in quantum biology, 
neuroscience, physics and cosmology (Hameroff and Penrose, 2012). 


The authors introduce a novel suggestion of ‘beat frequencies’ of faster microtubule vibrations 
as a possible source of the observed electro-encephalographic (‘EEG’) correlates of 
consciousness. They conclude that consciousness plays an intrinsic role in the universe. The 
group of Bandyopadhyay, 2011 has indeed discovered conductive resonances in single 
microtubules that are observed when there is an applied alternating current at specific 
frequencies in gigahertz, megahertz and kilohertz ranges. Electron dipole shifts do have some 
tiny effect on nuclear positions via charge movements and Mossbauer recoil. A shift of one 
nanometer in electron position might move a nearby carbon nucleus a few femtometers 
(‘Fermi lengths’, i.e. 10-15 m10-15 m), roughly its diameter. The effect of electron 
spin/magnetic dipoles on nuclear location is less clear.(Fig.18) 


Recent Orch OR publications have cast tubulin bits (and quantum bits, or qubits) as coherent 
entangled dipole states acting collectively among electron clouds of aromatic amino acid rings, 
with only femtometer conformational change due to nuclear displacement (Fig.13). As it turns 
out, femtometer displacement might be sufficient for Orch OR/ Didsi-Penrose objective 
reduction (DP) is a particular proposal for an extension of current quantum mechanics, taking 
the bridge between quantum- and classical-level physics as a “‘quantum-gravitational’ 
phenomenon. This is in contrast with the various conventional viewpoints, whereby this 
bridge is claimed to result, somehow, from “environmental decoherence’, or from “observation 
by a conscious observer’, or from a ‘choice between alternative worlds’, or some other 
interpretation of how the classical world of one actual alternative may be taken to arise out of 
fundamentally quantum-superposed ingredients. 
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Early, and current, versions of the OrchOR qubit. 


25nml-——-| | —4nm—-| 
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Fig.18 : Early, and current, versions of the OrchOR qubit. (a)Schematic cartoon version of OrchOR tubulin 
protein qubit used in OrchOR publications mainly from 1996 to 1998.On left ,tubulin oscillates between 
2states with 1nanometer conformational flexing (10%tubulindiameter). On right, both state sexist in 
quantum superposition. (Irrespective of the schematic cartoon the 1 nanometer displacement has never been 
implemented in OrchORcalculations). The states are shown to correlate with electron locations(dipole 
orientations)in two adjacent phenyl (or indole)resonance rings in a non-polar ‘hydrophobic pocket’. 
(b)Schematic cartoon version of the OrchOR qubit developed since 2002 (following identification of tubulin 
structure by electron crystallography. Each tubulin is shown to have 9 rings representing 32 actual phenyl or 
indole rings per tubulin, with coupled, oscillating London force dipole orientations among rings traversing 
‘quantum channels’ , aligning with rings in adjacent tubulins in helical pathways through microtubule 
lattices. On the right, superposition of alternative tubulin and helical pathway dipole states. There is no 
conformational flexing. Mechanical displacement occurs at the femtometer level of tubulin atomic nuclei 
(not shown) . Reimers et al . continually, and exclusively, criticize the obsolete, non- implemented version 
on left(a), and ignore the actual OrchOR dipole pathway qubit version on right(b). 


The DP version of OR involves a different interpretation of the term ‘quantum gravity’ from 
what is usual. Current ideas of quantum gravity (see, for example, Smolin, 2004, normally 
refer, instead, to some sort of physical scheme that is to be formulated within the bounds of 
standard quantum field theory — although no particular such theory, among the multitude that 
has so far been put forward, has gained anything approaching universal acceptance, nor has 
any of them found a fully consistent, satisfactory formulation. “OR’ here refers to the 
alternative viewpoint that standard quantum (field) theory is not the final answer, and that the 
reduction R of the quantum state (‘collapse of the wave function’) that is adopted in standard 
quantum mechanics is an actual physical process which is not part of the conventional unitary 
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formalism U of quantum theory (or quantum field theory). In the DP version of OR, the 
reduction R of the quantum state does not arise as some kind of convenience or effective 
consequence of environmental decoherence, etc., as the conventional U formalism would seem 
to demand, but is instead taken to be one of the consequences of melding together the 


principles of Einstein’s general relativity with those of the conventional unitary quantum 


formalism U, and this demands a departure from the strict rules of U. According to this OR 
viewpoint, any quantum measurement—whereby the quantum-superposed alternatives 
produced in accordance with the U formalism becomes reduced to a single actual 
occurrence —is a real objective physical process, and it is taken to result from the mass 
displacement between the alternatives being sufficient, in gravitational terms, for the 
superposition to become unstable. 


It is helpful to have a conceptual picture of quantum superposition in a gravitational context. 
According to modern accepted physical theories, reality is rooted in 3-dimensional space and a 
1-dimensional time, combined together into a 4-dimensional space-time. This space-time is 


slightly curved, in accordance with Einstein’s general theory of relativity, in a way which 


encodes the gravitational fields of all distributions of mass density. Each different choice of 
mass density effects a space-time curvature in a different, albeit a very tiny, way. This is the 
standard picture according to classical physics. On the other hand, when quantum systems have 
been considered by physicists, this mass-induced tiny curvature in the structure of space-time 
has been almost invariably ignored, gravitational effects having been assumed to be totally 
insignificant for normal problems in which quantum theory is important. Surprising as it may 
seem, however, such tiny differences in space-time structure can have large effects, for they 
entail subtle but fundamental influences on the very rules of quantum mechanics’. 


The initial part of each space-time is at the upper left of each individual space-time diagram, 
and so the bifurcating space-time diagram on right moving downward and rightward 
illustrates two alternative mass distributions evolving in time, their space-time curvature 
separation increasing. mechanically (so long as OR has not taken place), the “physical reality’ 
of this situation, as provided by the evolving wavefunction, is being illustrated as an actual 
superposition of these two slightly differing space-time manifolds,The OR process is 
considered to occur when quantum superpositions between such slightly differing space- 
times take place differing from one another by an integrated space-time measure which 
compares with the fundamental and extremely tiny Planck (4-volume) scale of space-time 
geometry. As remarked above, this is a 4-volume Planck measure, involving both time and 
space, so we find that the time measure would be particularly tiny when the space-difference 


measure is relatively large (as with Schrédinger’s hypothetical cat), but for extremely tiny 


space-difference measures, the time measure might be fairly long. For example, an isolated 
single electron in a superposed state (very low EGEG) might reach OR threshold only after 
65 


thousands of years or more, whereas if Schrddinger’s (~10 kg) cat were to be put into a 


superposition, of life and death, this threshold could be reached in far less than even the 
Planck time of 10-43 s10-43 s.(Fig.19) 


Space „OR 


Fig. 19: As superposition curvature E reaches threshold, OR occurs and one particle location/curvature 


is selected, and becomes classical. The other ceases to exist. 


In the situations under consideration here, where we expect a conscious brain to be at far from 
zero temperature, and because technological quantum computers require zero temperature, it 
is very reasonable to question quantum brain activities. Nevertheless, it is now well known 
that superconductivity and other large-scale quantum effects can actually occur at 
temperatures very far from absolute zero. Indeed, biology appears to have evolved thermal 
mechanisms to promote quantum coherence. Ouyang and Awschalom, 2003 showed that 
quantum spin transfer through phenyl ring x orbital resonance clouds (the same as those in 
protein hydrophobic regions, as illustrated in Fig.14, are enhanced at increasingly warm 
temperatures. Spin flip currents through microtubule pathways, , may be directly analogous.) 


In the past 6 years, evidence has accumulated that plants routinely use quantum coherent 
electron transport at ambient temperatures in photosynthesis Engel et al, 2007 and Hildner, 
2013. Photons are absorbed in one region of a photosynthetic protein complex, and their 
energy is conveyed by electronic excitations through the protein to another region to be 
converted to chemical energy to make food. In this transfer, electrons utilize multiple 
pathways simultaneously, through x electron clouds in a series of chromophores (analogous to 
hydrophobic regions) spaced nanometers apart, maximizing efficiency (e.g. via so-called 
‘exciton hopping’). Chromophores in photosynthesis proteins appear to enable electron 
quantum conductance precisely like aromatic rings are proposed in Orch OR to function in 
tubulin and microtubules. 


Quantum conductance through photosynthesis protein is enhanced by mechanical vibration, 
and microtubules appear to have their own set of mechanical vibrations (e.g. in megahertz as 
suggested by Sahu et al., 2013. Megahertz mechanical vibrations is ultrasound, and brief, low 
intensity (sub-thermal) ultrasound administered through the skull to the brain modulates 
electrophysiology, behavior and affect, e.g. improved mood in patients suffering from chronic 
pain, perhaps by direct excitation of brain microtubules 
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Further research has shown warm quantum effects in bird-brain navigation, Gaucher et 
al,2011, ion channels Benroider and Roy, 2005 , sense of smell Turin, 1996 , DNA, Rieper, 
2011, protein folding, Luo and Lu, 2011, and biological water, Reiter, 2013 (see also the 
reviews of Arndt, 2009 and Lloyd, 2011 on these aspects). What about quantum effects in 
microtubules? In the 1980s and 1990s, theoretical models predicted ‘Fréhlich’ gigahertz 
coherence and ferroelectric effects in microtubules. In 2001 and 2004, coherent megahertz 
emissions were detected from living cells and ascribed to microtubule dynamics (powered by 
mitochondrial electromagnetic fields) by the group of Jiri Pokorny in Prague . 


Beginning in 2009, Anirban Bandyopadhyay and colleagues at the National Institute of 
Material Sciences in Tsukuba, Japan, were able to use nanotechnology to address electronic 
and optical properties of individual microtubules (Sahu et al, 2013 a,b). The group has made a 
series of remarkable discoveries suggesting that quantum effects do occur in microtubules at 
biological temperatures. First, they found that electronic conductance along microtubules, 
normally extremely good insulators, becomes exceedingly high, approaching quantum 
conductance, at certain specific resonance frequencies of applied alternating current (AC) 
stimulation. These resonances occur in gigahertz, megahertz and kilohertz ranges, and are 
particularly prominent in low megahertz (e.g. 8.9 MHz). Conductances induced by specific 
(e.g. megahertz) AC frequencies appear to follow several types of pathways through the 
microtubule — helical, linear along the microtubule axis, and “blanket-like’ along/around the 
entire microtubule surface. Second, using various techniques, the Bandyopadhyay group also 
determined AC conductance through 25-nm-wide microtubules is greater than through single 
4-nm-wide tubulins, indicating cooperative, possibly quantum coherent effects throughout the 
microtubule, and that the electronic properties of microtubules are programmed within each 
tubulin. Their results also showed that conductance increased with microtubule length, 


indicative of quantum mechanisms (Fig. 20). 


67 


Orch OR 
Conscious 


Integrate me Fire 


| A conscious event by 

' quantum computing in 
1 2 3 ' 4 

j 

T 


one of a vast number 
of microtubules 


O 
m 
i 
1 
1 
| 
Classical 


Computing 


Integrate 


Fig.20: Top: Tentatively proposed picture of a conscious event by quantum computing in one of a vast 
number of microtubules all acting coherently so that there is sufficient mass displacement for Orch OR 
to take place. Tubulins are in classical dipole states (yellow or blue), or quantum superposition of 
both dipole states (gray). Quantum superposition/computation evolves during integration phases (1-3) 
in integrate-and-fire brain neurons, increasing quantum superposition EGEG (gray tubulins) until 
threshold is met, at which time a conscious moment occurs, and tubulin states are selected which 
regulate firing and control conscious behavior. Middle: Corresponding alternative superposed space- 
time curvatures reaching threshold at the moment of OR and selecting one space-time curvature. 
Bottom: Schematic of a conscious Orch OR event showing U-like evolution of quantum superposition 
and increasing E G EG until OR threshold is met, and a conscious moment occurs . 


The resonance conductance (‘Bandyopadhyay coherence’ - ‘BC’) through tubulins and 
microtubules is consistent with the intra-tubulin aromatic ring pathways (Fig. 13), which can 
support Orch OR quantum dipoles, and in which anesthetics bind, apparently to selectively 


erase consciousness. Bandyopadhyay’s experiments do seem to provide clear evidence for 


coherent microtubule quantum states at brain temperature. This said, solid scientific evidence 
(microtubules and the rest) is not yet completely convincing and one is left with the desire to 
contribute to the whole intellectual construction in order, not to leave it in its present state. 
Anyhow, certain parts of the mosaic are particularly appealing: the fact for instance that 
anesthetic gas exert their effects on consciousness, and that actual evidence from genomics and 
proteomics point to anesthetic action in microtubules. As Faraday said, it is always better to 
have a partial vision of the facts rather than having none. 
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Some could, on the contrary, be fully convinced of the existence and function of objective 
reductions of the quantum states occurring in and orchestrated by biological structures. Of 
these, microtubules would represent the most efficient and evolutionary winning example, 
consciousness being the most visible of its non-epiphenomenal phenotypes. As a novel 
suggestion relative to their previous studies, “beat frequencies” are introduced by Hameroff 
and Penrose as a possible source of the observed electro-encephalographic (EEG) correlates of 


consciousness. 


Introducing quantum physics into the realm of biology entails another major positive aspect: 
room is made for Darwinism and Chance-and-Necessity reasoning. Biological structures as 
microtubules evolved (well within Darwinian logics) which occurred to cause objective 
reduction of the quantum state. Once Darwin enters the scene, everything becomes possible. 
Our mind provides the a posteriori verification. For a deeper look at this concept, the reader is 
referred to the elaboration of the terms”Ereignis” and “Ereignen” by Martin Heidegger. The 
basic Hameroff and Penrose assumption would in this case objectively become of paramount 
importance. The Hameroff-Penrose form of orchestrated objective reduction( Hameroff and 
Penrose, 2011, 2013) is related to the fundamentals of quantum mechanics and space-time 
geometry. Hence the connection between the basic structure of the Universe and biomolecular 
processes. Relating these effects to neurons might appear an unjustified self-inflicted limitation 
and, in this perspective, the general conclusion should not be avoided: consciousness is a 
property and a manifestation of life, life is universal in principle. Thus, consciousness is in 


principle universal”. 


A note of caution: Roger Penrose himself recently said: “I don’t see why we should take 
quantum mechanics as sacrosanct. I think there’s going to be something else which replaces 


it”. These words, if they can be considered as not being out-of-context, find their explanation 
in the incompleteness of quantum theory. The awareness of this incompleteness is at the very 


basis of the Orch OR Theory and is reappearing throughout this important essay. 


69 


Hiroomi Umezawa and Herbert Frohlich: Quantum Brain Dynamics 


Hiroomi Umezawa Herbert Fréhlich 


The basic concept in quantum brain dynamics (QBD) is that the electrical dipoles of the water 
molecules in the brain constitute a cortical field. The quanta of this field are described as 
corticons. The field interacts with quantum coherent waves propagating along the neuronal 
network. There is more than one view within QBD as to how this system supports or 
instantiates consciousness. 


The ideas behind quantum brain dynamics (QBD) derived originally from the physicists, 
Hiroomi Umezawa and Herbert Frohlich in the 1960s. In the last 20 years, these ideas have 
been elaborated and given greater prominence by the combined efforts of Japanese physicists, 
Mari Jibu and Kunio Yasue, 1992, 1993 and the Italian physicist, Giuseppe Vitiello, 1995, 
2001. 


Iain Stuart, Umezawa and Yasushi Takahashi (1978) proposed the idea of a cortical field in 
the brain. Water comprises 70% of the brain, and QBD proposes that rather than providing a 
passive background, water could be an active player in brain processes. Water molecules have 
a constant electric dipole, and are considered in QBD to be capable of interacting with waves 
generated by biomolecules that are also electrical dipoles. 


In QBD, the totality of the water molecules in the brain is viewed as the best candidate for a 
cortical field, with the water’s electrical dipoles binding both to one another and to the 
biomolecules of the neuronal network. There are also suggested to be long-range waves within 
the cortical field. The quanta of the cortical field are given the name of corticons, and in Jibu 
and Yasue’s version of the theory, the interaction between the cortical field and the neuronal 
network, particularly the dendritic part of that network, is the basis of consciousness. 


The other half of the theory refers to biomolecules propagating through the neuronal network, 
an idea deriving from the work of Frohlich, 1968. Frohlich argued that it was not clear how 
order was sustained in living systems, given the likely disrupting effect of the fluctuations in 
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biochemical processes (Frohlich, 1985). His ideas relate mainly to the ordering of the neuronal 
network, on which the proposed cortical network of Umezawa is proposed to act. 


Frohlich saw the electric potential across the cell membrane as the macroscopic observable of 
an underlying quantum order. Frohlich’s studies claim to show that with oscillating electrical 
charges in a thermal bath, a large number of quanta may become condensed into a single state, 
known as a Bose condensate, allowing long-range correlations amongst the dipoles involved. 
He also proposed that biomolecules with a high electric dipole moment line up along the actin 
filaments, and that electric dipole oscillations propagate along these filaments in the form of 
quantum coherent waves. There is some support for these ideas, in the form of experimental 
confirmation that biomolecules with high electric dipole moment have a periodic oscillation 
(Gray and Singer, 1989). 


The double: 


within us, 
or outside us ? 


Fig.21: The hypothesis of an individual double as created by our mind 


Vitiello agrees with Frohlich in arguing that living systems constitute ordered chains of 
chemical reactions, which could normally be expected to collapse in the random chemical 
environment of biological tissue. In Vitiello’s view stable ordering comes from the quantum 
level, but this is described by quantum field theory rather than quantum mechanics. He also 
claims that the folding of protein, which is fundamental to the activity of cells, cannot be 
described by classical physics, but could be quantum ordered. Vitiello, 1995, 2001 provides 
citations, which he feels support a quantum dynamical view of biological tissue, notably 
studies of radiation effects on cell growth, on electromagnetic fields and stress, on dynamical 


response to external stimuli, on non-linear tunnelling, on coherent nuclear motion in 
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membrane proteins, on optical coherence in biological systems, on weak radiation fields and 
biological systems by (Popp, 1986) and on energy transfer via solitons and coherent 
excitations. QBD proposes that the cortical field not only interacts with, but also to a good 
extent controls the neuronal network. It suggests that biomolecular waves propagate along the 
actin filaments, an important part of the cytoskeleton, particularly in the vicinity of the cell 
membrane and dendritic spines. The waves derive energy from ATP molecules stored in the 
membrane, and these in turn are controlled by calcium ions. These waves are also suggested to 
control the action of ion channels, which are crucial in the transmission of signals to the 
synapses.. The neurons membrane is further suggested to act as a Josephson junction 
providing insulation between two layers of superconductivity. The superconductivity current 
across the membrane can be controlled by the electrical potentials across the same membrane. 


Vitiello also discusses the question of quantum decoherence. He claims that QBD only requires 
quantum oscillations to last 10-14 picoseconds, which should be much shorter than the period 
required for decoherence ( Del Giudice, 1988, 2002). In common with Stuart Hameroff, he 
additionally argues that ordered water around protein molecules may shield them from the 
surrounding thermal bath. 


A decisive further step in developing the approach has been achieved by taking dissipation into 
account. Dissipation is possible when the interaction of a system with its environment is 
considered. Vitiello (1995) describes how the system-environment interaction causes a 
doubling of the collective modes of the system in its environment (Fig.21). This yields 
infinitely many differently coded vacuum states, offering the possibility of many memory 
contents without overprinting. Finally, dissipation generates a genuine arrow of time for the 
system, and its interaction with the environment induces entanglement. In a recent 
contribution, Pessa and Vitiello (2003) have addressed additional effects of chaos and 
quantum noise. 


Mari Jibu & Kunio Yasue: Quantum field concepts 


PY Ae ae A 


Mari Jibu, Kunio Yasue Giuseppe Vitiello 
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Jibu and Yasue (1992, 1993) appear to see consciousness as simply a function of the interaction 
of the corticons, the energy quanta which are proposed to arise in the cortical field, with the 
biomolecular waves of the neuronal network. Vitiello, while thinking in terms of much the 
same quantum systems as Jibu and Yasue, proposes that these quantum states produce two 
poles, first a subjective representation of the external world and secondly a self, which opens 
itself to this representation of the external world. According to Vitiello’s version of the theory, 
consciousness is not strictly speaking in either the self or the external representation but 
between the two, in the opening of one to the other. 


The concepts derive from the Japanese physicist, Hiroomi Umezawa, 1993 who speculated 
that understanding the processes of memory in the brain would involve quantum field theory. 
This led onto the idea that understanding consciousness would also involve quantum field 
theory. The first four chapters of their book in 1993 provide a standard background to 
quantum theory and neuroscience. Those without some grounding would be better advised to 
look at more standard text books or popularizations, as the style of the book is generally 
difficult and unnecessarily repetitive. The first four chapters of the book deal with quantum 
theory. For those not familiar with this, there are many much more comprehensible 
descriptions. This is followed by some descriptive passages on the brain, which is again better 
described elsewhere. 


Getting beyond these introductory stages, the authors make the same point as others in 
stressing the estrangement between physics, where fundamental new views of nature 
emerged during the last hundred years and neuroscience which has remained largely wedded 
to 19th century physics. In particular physics has tended to think dynamically, in terms of 
controlled changes. Physics deals primarily with the inanimate, but the concepts of dynamics 
can be applied to living organisms, as they also undergo controlled changes. The authors 
suggest that the functions of the cortex might be better understood through the dendritic 
network, by which information enters cells. They stress that many neurons in the cortex do not 
have axons but only dendrites. They think that the conventional processing system described 
in the axon-neurotransmitter-dendrite system may overlook other networks in the brain. 
Neurons without axons are the majority in the cortex and the authors see these as the likely 
basis of consciousness. 
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Synaptic electron tunneling 


Electron jumps over calcium ions and tunnels throughout the cleft 


The Synaptic Cleft 


Electron Quantum Tunneling 


Fig.22: Schematic representation of the synapse and synaptic cleft with the element of quantum 
tunneling of electrons(a) and dendritic network (b) 


The authors discuss the dendritic network at length. They point out that it is much more 
sophisticated than the axonal network (Fig. 18). The dendritic membrane comprises 
biomolecules with electric dipoles, the positive poles of the membrane are aligned on the inner 
surface and the negative poles on the outer surface. The negative poles on the outer surface 
attract positive ions, while the positive poles on the inner surface attract negative ions. The 
regions where these interactions occur are called Debye layers. The dendrites of several 
neurons are often entangled in a network. Chemical synapses are located on the tips of 
dendritic spines and there are emphases on the dendritic membranes. In such processes even 
quantum tunneling may play a significant role (Fig.22). 


Since the 1970s, Evan Harris Walker has proposed that quantum tunneling of electrons would take 
place across junctions between Neurons. Stuart Hameroff says that "... Gap junctions enable quantum 
tunneling among dendrites ...".According to principles of modern physics: if a particle such as an 
electron encounters a barrier such as the synaptic junction, there is a finite probability that the particle 
will ... be found on the other side ... From the point of view of Bohm’s pilot wave quantum theory, 
Peter R. Holland says that quantum tunneling is explained because the effective barrier potential is not 
the classical barrier potential , but is is the quantum potential. From the many-worlds point of view, 
quantum tunneling means that the electron is in a superposition of position states, some of which are 
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on one side of the junction and some of which are on the other side. Therefore quantum tunneling can 
also allow quantum superposition states to extend from neuron to neuron across gap junctions. 


There is experimental confirmation that biomolecules of high electric dipole moment have a 
periodic oscillation (Fréhlich, 1968). The authors suggest that these oscillations are crucial to 
the functioning of the brain. This can be called wave cybernetics, because the wave or 
biomolecule oscillation is seen as the controlling factor in the brain. 


Frohlich proposed a theory where biomolecules with high electric dipole moment line up 
along the actin filaments immediately below the cell membrane, while electric dipole 
oscillations propagate along each filament as coherent waves. These are maintained by 
electrons trapped in and moving along the protein molecules. This is now known as a Frohlich 
wave. These waves exchange energy with the electromagnetic field. Stuart, Umezawa, and 
Takahashi, 1978 proposed the idea of a cortical field. This interacts with the macroscopic 
dynamics of the main neural network, which in turn transmits signals to the body tissues. The 
filamentous strings found in the cells also extend outside the cells forming an extracellular 
matrix that is also linked to the cell membrane. So the membrane proteins are linked both to 
the cytoskeleton and the extracellular matrix. 


Bose-Einstein conjugate 


Fig.23: Cartoons of, so called, Bose -Einstein conjugates 


The authors propose that Frohlich waves propagate along the filamentous strings. The waves 
are produced by energy stored in ATP molecules at membrane protein sites, which are in turn 
controlled by calcium ions. The waves also effect the operation of ion channels, which control 
neural impulses. The authors suggest that this structure can give rise to a macroscopic 
quantum phenomena, similar to superconductivity. They also regard the cell membrane as an 
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insulating layer between two areas of superconductivity, otherwise known as a Josephson 
junction. This means that superconductivity current across the Josephson Junction can be 
controlled by electric potential differences in the insulating layer. 


The authors suggest that this quantum activity may facilitate the functioning of the brain and 
in particular an interface between the proposed cortical field and the neurons network. The 
cortical field is proposed to contain energy quanta behaving as particles, which the authors 
call corticons. Corticons are suggested to exist everywhere in the cerebral cortex. The interface 
between the cortical field and the neuron network takes place in the waves propagating along 
the filamentous strings in the cytoskeleton and the extracellular matrix. 


The authors emphasize the nature and importance of water within the brain. They suggest that 
water is not just a background substance, but is an active component in cell assemblies. This 
idea lies behind the original concept of the cortical field and corticons. The water molecule has 
a constant electrical dipole. It also has a symmetrical form that is invariant under reflection. 
The molecule rotates around its symmetry axis, which is the electrical dipole. Thus the 
molecule is a quantum mechanical spinning top, which interacts with the fields generated by 
biomolecules. 


The totality of water molecules in the brain is seen as the best candidate for the sought for 
cortical field. In water, one side of the molecule becomes negatively charged, and one side 
positively charged creating an electric dipole. This is an attraction between molecules known 
as hydrogen bonding. The attraction is both between water molecules and between water 
molecules and other molecules with electrical dipoles. Biomolecules such as proteins have 
constant electric dipoles and connect to water molecules. 


The cortical field is identified with the water rotational field, created by the spinning dipoles 
of the water molecules. The field on the cytoskeleton and extracellular matrix is proposed to be 
a Bose field (Fig. 23), and the interaction between this Bose field and the corticons of the 
cortical field is seen as the basis of consciousness. Corticons are identified with the energy 
quanta of the water rotational field of the brain. The corticons interact with each other by 
emitting and absorbing the exchange bosons of the Bose field, and are themselves the energy 
quanta of the water rotational field. The water rotational field is a dipole field and therefore 
interacts with an electromagnetic field. There are also suggested to be long-range correlation 
waves in the water rotational field of the brain. 


The brain structures described here are thought to be sensitive to and to modify themselves in 
responses to information coming into the brain. The combined dynamics of the cortical field 
and the electromagnetic field comprise what the authors describe as quantum brain dynamics 
(QBD). The dynamics of the corticons is thought to be capable of controlling the dendritic and 
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neural networks. The authors think that the creation and annillation of corticons in the QBD is 
what is called consciousness. 


Unfortunately the authors do not explain why they think this, and therefore like more 
mainstream theories of consciousness, the actual consciousness seems to be created by fiat. 
There is no more apparent reason why consciousness should arise from this physical 
interaction than from the physical interaction of electrical potentials and chemical in the 
synapses. The authors could have suggested that consciousness was a fundamental property 
of photons or of the proposed corticons or of particular fields but they do not do this. 


Johnjoe McFadden: Electromagnetic fields in brain 


McFadden starts by stating that synchronous firing in the brain correlates with awareness and 
perception indicating that disturbances in the brain’s electromagnetic field also correlate with 
these. This field is a representation of neuronal information and its dynamics could be seen as 
a correlate of consciousness. McFadden, 2001 views this field as the physical substrata of 
consciousness. Popper, 1997 and Libet, 2006 have both suggested that consciousness might 
derive from an overarching field that could integrate the processing of neurons, but they did 
not think that this could be any known physical field. At the same time, there has been 
considerable interest in synchronous firing of neurons. Awareness has been shown to correlate 
with the synchrony of firing in the 40-80Hz range, and this may bind together neurons 
involved in different aspects of the same visual perception, thus creating the unity of 
consciousness (Fig.24). 


The brain’s electromagnetic field is induced by neuron firing, and also the movement of ions 
involved in the fluctuation of electrical potential along the cell membrane. The structure of the 
cortex tends to amplify the induced field. Experiments in the olfactory bulb have 
demonstrated EEG activity in response to sensory stimuli. Information about the stimuli 
related to the spatial pattern of the EEG amplitude. 
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The author concludes that the brain contains a highly structured extracellular electromagnetic 
field. The field is weak with the trans membrane fields being about 3,000 times stronger. It is 
suggested that neurotransmission through gap junctions may be voltage dependent and 
therefore sensitive to local fields. However, McFadden prefers to concentrate on the voltage- 
gated ion channels in the cell membranes, because their role is better understood. Synchonous 
firing is thought to due to a large number of spatially distributed neurons. It is thought that 
many millions of neurons could be influenced by such firing. McFadden claims evidence for 
neuron communication via the electromagnetic field. 


The electromagnetic field theory of consciousness 


Fig. 24: The electromagnetic field theory of consciousness as part of an integral electromagnetic 
spectrum 


The medical use of trans cranial magnetic stimulation (TMS) is taken to indicate the sensitivity 
of the brain to weak electromagnetic fields, and as this has impacts on behavior, it is argued to 
impact neuronal computation and neuronal function Even when fields are weaker than the 
surrounding noise, they can modulate neurons. The brain’s electromagnetic field is argued to 
hold the same information as the neuron firing patterns. The widespread of the 
electromagnetic field would help to explain the unity of consciousness. 
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Clusters of neurons in the visual cortex have been shown to fire in synchrony in response to 
particular stimuli. With insects, destruction of synchronous firing has been shown to reduce 
the ability to discriminate between stimuli. There is indirect evidence for the correlation 
between synchronous firing and attention and awareness in humans. The olfactory system of 
rabbits shows that the sensory information is encoded in the spatial pattern of the EEG, and 
therefore of the electromagnetic field. This correlation also reflected what a particular smell 
meant to the rabbit, when it had been trained to associate particular things with a smell. This 
suggested that the shape of the electromagnetic field could be related to perception and 
meaning. This is taken to suggest that consciousness is related to the electromagnetic field. 
Where there is habituation with a process and therefore less conscious activity there is a 
reduction in synchronous firing, so loss of awareness correlates with reduced disturbance in 
the brain’s electromagnetic field. The theory predicts that only activity that acts on the motor 
neurons is conscious. This is testable, although there is no direct evidence. The EEG shows that 
activity increases during creative thinking, declines with sleep but revives with REM 
dreaming, so the amount of conscious activity correlates with the amount of electromagnetic 
activity. 


The high conductivity of the cerebral fluid in the brain ventricles makes the brain into a kind 
of Faraday’s cage, insulating it from external electrical fields. However, it is much easier for 
magnetic fields to penetrate the brain and other tissues. Moving magnetic fields, such as those 
used in TMS do produce effects in the brain. 


Mc Fadden and the function of consciousness 


McFadden sides with those who argue that consciousness must have a function or evolution 
would not have selected for it. Field effects that had an advantageous effect on the 
performance of ion channels would have been selected for. McFadden thinks that there is 
information transfer between neurons during synchronous firing. He proposes that the neural 
circuits involved in conscious and unconscious activity differ in their sensitivity to the 
electromagnetic field. The conscious will is claimed to be our experience of the electromagnetic 
field. He thinks that consciousness is not actually the electromagnetic field, but its ability to 
transmit information to neurons. He also points out the difficulty of trying to perform two 
conscious tasks or a conscious and unconscious task at the same time. The two interfere with 
each other, while unconscious multi-tasking is possible. 


Consciousness is required for the laying down of long-term memories and for most learning. 
The Cemi field theory conceives that the electromagnetic field in the brain fine tunes the 
probabilities of neuron firings. The affected neurons may be part of large connected 
assemblies, and this leads to memory and learning. In simulated networks non-synaptic 
neuronal interactions via the elctromagnetic field and also gap junctions enhance learning. 
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Modulation of long term potentiation by electromagnetic fields has also been demonstrated in 
vitro in rat hippocampal slices. 


McFadden and Free will 


The author claims that free will is the subjective experience of the influence of the cemi field on 
neurons. However, the influence of the cemi field is seen as entirely deterministic. The 
fluctuations in the field that are capable of modulating the firing of neurons would all be 
generated by changing patterns of electrical activity, while the neurons themselves induce the 
field. The author admits that there might be some element of random quantum fluctuations in 
the field, but this randomness is unsuitable for producing free will. 


The author, in common with others in consciousness studies, tries to have it both ways at this 
point. The functioning of the brain is claimed to be entirely deterministic, but something called 
‘will’ is active in driving our conscious actions. This appears to be a clear a contradiction, since 
the whole idea of will is an agent which initiates something of its own accord. 


The Cemi theory is trying to provide a plausible explanation of consciousness. The author 
could have said that consciousness was a fundamental property of electrical charge, or 
individual charged particles, or the photons that intermediate it, thus making it a primitive or 
a brute fact of the universe. But he does not do this. He says that our conscious will is our 
experience of the influence of the Cemi field. This seems to raise a host of questions and 
contradictions. If the Cemi field isn’t conscious itself, who or what is experiencing it’s 
influence. This suggests a dualistic non-physical entity that experiences the action of the field. 
Even if we are happy with this concept it is not clear why this particular set of electromagnetic 
fields should produce this experience for this entity. 


Like many before him, McFadden suddenly declares by fiat that one particular part of the 
otherwise ordinary material of the brain produces consciousness. Again, it is reasonable to say 
that evolution selected for a particular type of field that could fine tune the neurons, but the 
additional production of a feeling of free will, which is false has no demonstrable value. 


Gustav Bernroider: Ion channel coherence 
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Ion channels are a crucial component in the axonal spiking/synaptic firing model of neuronal 
signaling and information processing. The axonal signal starts from the body of the neuron 
and proceeds down an extension called the axon, by means of a fluctuation in the difference in 
electrical potential across the membrane that forms the exterior of the axon. The membrane is 
formed by a double layer of lipids. The ion channels consist of protein molecules inserted 
through the lipid bi-layer. The axon fires when sodium (Na+) ions flow in through one set of 
ion channels, and subsequently returns to its resting state when potassium (K+) ions flow out 
through another set of ion channels. This process continues down the length of the axon until 
it reaches the synapse, which it allows to fire, and thus communicate with other neurons. Ion 
channels are thus a key mechanism in the brain’s signaling and information processing (see 
Fig. 25). 


Quantum coherence in K+ - ion channel 


Fig. 25 : The potassium channel structure that protects the K+-ion from decoherence (above) 
and the flow of quantum information through entangled series of channels. 


Bernroider and Roy, 2004, 2005 base this theory on recent studies of ion channels. These have 
been made possible by advances in high-resolution atomic-level spectroscopy and 
accompanying molecular dynamics simulations. In this work, they draw particularly on the 
work of the MacKinnon group, and on studies of the potassium (K+) channel, especially the 
closed state of this channel. The functioning of the K+ channel occurs in two stages, firstly, the 
selection of K+ ions in preference to any other species of ion, and secondly voltage-gating that 
controls the flow of these favored K+ ions. The authors say that the traditional understanding 
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of both functions has been altered by the recent studies. In its closed state, the channel is now 
seen to stabilise three K+ ions, two in the permeation filter of the ion channel and one in a 
water cavity to the intracellular side of this permeation path. In the case of the channel’s 
voltage gating, the electrical charges involved which were previously thought to act 
independently of the surrounding proteins and lipids, are now seen to be coupled to these 
proteins and lipids, and are thus involved in the gating process. 


Atomic-level spectroscopy has revealed the detailed structure of the K+ channel in its closed 
state. The filter region of the channel has a framework of five sets of four oxygen atoms, which 
are each part of the carboxyl group of an amino-acid molecule in the surrounding protein. 
These are referred to as binding pockets, involving eight oxygen atoms in total. Both ions in 
the channel oscillate between two configurations (Fig. 21) . 


Bernroider and Roy’s calculations lead them to claim that ion permeation can only be 
understood at the quantum level. Taking this as an initial assumption, they go on to ask 
whether the resulting model of the ion channel can be related to logic states. Their calculations 
suggest that the K+ ions and the carboxyl atoms of the binding pockets are two quantum- 
entangled sub-systems, and they equate this to a quantum computational mapping. The K+ 
ions that are destined to be expelled from the channel could, in the authors hypothesis, encode 
information about the state of the oxygen atoms in the axon membrane . 


In a later paper, presented at the Quantum Mind conference, Bernroider, 2007, proposed that 
different ion channels could be non-locally entangled, thus proposing a quantum process over 
an extended area of the axon. Given the importance of the ion channels in brain functioning, 
this model would give quantum coherence and non-locality in the axon membrane an integral 


role in the brain’s signalling and information processing. 


Further to this, Bernroider and Roy have pointed out a similarity between the structure of the 
K+ ion channel and some recent proposals for building quantum computers, in which ions are 
held in microscopic traps. 


The authors argue that their model is well protected against decoherence, which has always 
been the most cogent criticism of quantum consciousness proposals. In particular, they claim 
that Tegmark’s calculations do not apply to their model. The authors agree that for ions 
moving freely in water, Tegmark’s coherence time of 10“20 seconds would apply. However, 
they argue that the situation of the ions held in the permeation filter of the ion channel is 
markedly different, with a temperature about half the prevailing level for the brain, and the 
ions protected from decoherence by the binding pockets and the adjoining water cavity . 


Bernroider and Roy propose a quantum information system in the brain that is driven by the 
entangled ion states in the voltage-gated ion channels. These ion channels, situated in the 
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neuron’s membrane are a crucial component of the conventional neuroscience description of 
axon spiking leading to neural transmitter release at the synapses. The ion channels allow the 
influx and outflux of ions from the cell driving the fluctuation of electrical potential along the 
axon, which in turn provides the necessary signal to the synapse. 


The authors concentrate their attention on the potassium (K+) channel and in particular the 
configuration of this channel when it is in the closed state. This channel is traditionally seen as 
having the function of resetting the membrane potential from a firing to a resting state. This is 
achieved by positively charged potassium (K+) ions flowing out of the neuron through the 
channel. 


Recent progress in atomic-level spectroscopy of the membrane proteins that constitute the ion 
channels and the accompanying molecular dynamic simulations indicate that the organisation 
of the membrane proteins carries a logical coding potency, and also implies quantum 
entanglement within ion channels and possibly also between different ion channels. An 
increasing number of studies show that proteins surrounding membrane lipids are associated 
with the probabilistic nature of the gating of the ion channels (Fig.25 and 27). 


Plasma membrane ion-channel 


Fig. 26 : Crystallographic X-ray determined structure of a potassium channel (a) and a 
schematic representation of it showing the polypeptide units (b) 


The authors draw particularly on the work of MacKinnon and his group, notably his 
crystallographic X-ray work, see Fig. 26. The study shows that ions are coordinated by 
carboxyl based oxygen atoms or by water molecules. An ion channel can be in either a closed 


or an open state, and in the closed state there are two ions in the permeation path that are 
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confined there. The authors regard this closed gate arrangement as the essential feature with 
regard to their research work. The open gate presents very little resistance to the flow of 
potassium ions, but the closed gate is a stable ion-protein configuration. 


The ion channel serves two functions, selecting K+ ions as the ones that will be given access 
through the membrane, and then voltage-gating the flow of the permitted K+ ions. In the 
authors’ view, recent studies also require a change in views both of the ion permeation and of 
the voltage-gating process. A charge transfer carried by amino acids is involved in the gating 
process. In the traditional model the charges were completely independent, whereas in the 
new model there is coupling with the lipids that lie next to the channel proteins. This view, 
which came originally from MacKinnon, is now supported by other more recent studies . The 
authors think that the new gating models are more likely to support computational activity, 
than were the traditional models. 


As mentioned above, three potassium ions would be involved in the ion channel’s closed 
configuration. Two of these are trapped in the permeation path of the protein, when the 
channel gate is closed. The filter region of the ion channel is indicated by the recent studies to 
have five binding pockets in the form of five sets of four carboxyl related oxygen atoms. Each 
of the two trapped potassium ion are bound to eight of the oxygen atoms, i.e. each of them are 
bound to two out of the five binding pockets. The author’s calculations predict that the 
trapped ions will oscillate many times before the channel re-opens, and the calculations also 
suggest an entangled state between the potassium ions and the binding oxygen atoms. This 
structure is seen as being delicately balanced and sensitive to small fluctuations in the external 
field. This sensitivity is viewed as possibly being able to account for the observed variations in 
cortical responses. 


Bernroider’s theory might be seen to represent even more of a challenge to conventional 
neuroscience than the other quantum consciousness theories. This is because its recruits as its 
basis the axon membrane and ion channels which form a crucial part of the conventional 
neuroscience model, and then tries to remodel these core structures on a quantum-driven 
basis. It is hard to deny that if this theory were to become better substantiated, it would 
produce in neuroscience a revolution of the most profound kind. 


The essential question was how selectivity could be maintained without compromising 
conductance. The interaction between ions, attracted water molecules and neighbouring 
oxygen atoms is considered to require a quantum description. This raises the question of 
whether quantum effects can propagate in the classical states of proteins. The access of ions to 
the pore gate is a relatively slow process not likely to require quantum processing. 
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However, the selectivity filter can change its conformation from permissive to non-permissive 
on a much shorter timescale. It appears that in the conditions of the selectivity filter the ion’s 
wave function can become highly delocalized over a significant part of the filter region. 


Synaptic transmission in neuronal network 
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Fig. 27 : Neurotransmission via a neuronal synapse with ion channels (a) and a neuronal network (b) 
A New Theory of Quantum Consciousness? 


Bernroider’s theory could potentially be a vehicle for transferring consciousness from the 
implicate into the explicate order of David Bohm. Bernroider differs from Penrose and 
Hameroff’s Orch OR model in his emphasis of the axons and membranes, as opposed to the 
dendrites and the cytoskeleton. However, there are similarities between the two models in that 
both of them propose quantum coherence, non-locality and subsequent wave function collapse 
linked to the brain’s macroscopic information processing activity. As it stands, Bernroider’s 
proposals only deal with information processing in the brain rather than consciousness as 
such. However, it appears possible that wave function collapse in the ion channels might link 
to Penrose’s proposed geometry of space time, just as readily as wave function collapse in the 
cytoskeleton (Fig. 27). 


Bernroider’s theory is distinct from all earlier quantum consciousness theories in locating its 
mechanism in structures that are central to mainstream theories of the brain’s information 
processing and production of consciousness. If future experimentation were to substantiate 
kind the Bernroider proposals, this would involve a revolution in neuroscience of the most 
profound character. 
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Chris King: Cosmology, consciousness, chaos and fractal geometry 


Chris King, 1989, 2003 2011, 2012, 2014, favors the approach of Chalmers over the approach of 
Dennett in looking at the problem of consciousness. He describes Dennett’s ‘multiple drafts’ 
concept as a description of how verbal reports of internal states are produced, but as lacking in 
any explanation of how consciousness is achieved (Dennett, 2007). He reminds us of Chalmers 
comment that a theory of physics that does not explain consciousness is not a theory of 
everything. Furthermore, he argues that ultimately our knowledge of objective science is only 
available via our subjective conscious experience (Fig. 28). 


: : 
Human consciousness and transcendental experiences 


Waking Experience a CULTURAL 
NATURAL . N Meditative 


P / $ ` 5 
Dreaming jf A l 
> 
AN 
rzi PHARMACEUTICAL 
oa Dissociative 


Psychosi 
Dementia PATHOLOGICAL 


Fig. 28 : Human consciousness as a template for a spectrum of common and transcendental experiences 
(from King 2012). 


He cautions against the common tendency to try and discount quantum uncertainty as 


something that will be averaged out as a result of the very large number of quanta involved in 
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any macroscopic state. In Chaos theory, which may well have a role in brain processes, small 
fluctuations may be inflated into important differences, and quantum uncertainties may be 
included in these small differences. King goes on to look at the possible uses of quantum 
computation. He mentions that classical computing has a problem with the potentially 
unlimited time needed to check a range of possibilities 


King favors the transactional interpretation of EPR type non-local quantum correlations. In the 
transactional interpretation of non-local events, when a measurement is made on an entangled 
particle, it sends a photon back in time to when it and the other entangled particle were 
emitted, and then forward in time to the second entangled particle. Thus the net time taken to 
send the quantum information about the measurement of the first particle is zero, and the 
effect of measurement on the second particle appears to be instantaneous, despite the spatial 
gap between them. The backward travel in time, which looks like an exotic feature is allowed 
by the laws of physics as embodied in both the Maxwell and Schrodinger equations 


King, 2014 thinks that the transactional interpretation of non-locality can be combined with 
quantum computing to give a spacetime anticipating system and that this may be basic to the 
way the brain works. He argues that the brain’s performance is not particularly impressive in 
terms of what classical computers are good at, but it’s impressive in terms of anticipating 
environmental and behavioral changes. Further citing this article: “The transactional 
interpretation visualizes an exchanged particle wave function as the interference of a retarded 
usual time direction offer wave and a time-reversed advanced confirmation wave. Time 
symmetric interactions also occur in quantum field theories where special relativity allows 
both advanced and retarded solutions because of the energy relation E = + p2 + m2. Virtual 
photons and electron-positron pairs deflecting an electron in quantum electrodynamics. Since 
the photon is its own anti-particle, a negative energy photon traveling backwards in time is 
precisely a positive energy one traveling forwards. In quantum mechanics, not only are all 
probability paths traced in the wave function, but past and future are interconnected in a time- 
symmetric hand-shaking relationship, so that the final states of a wave-particle or entangled 
ensemble, on absorption, are boundary conditions for the interaction, just as the initial states 
that created them are. The transactional interpretation of quantum mechanics expresses this 
relationship neatly in terms of offer waves from the past emitter/s and confirmation waves 
from the future absorbers, whose wave interference becomes the single or entangled particles 
passing between. When an entangled pair are created, each knows instantaneously the state of 
the other and if one is found to be in a given state, e.g. of polarization or spin, the other is 
immediately in the complementary state, no matter how far away it is in space-time. This is 
the spooky action at a distance, which Einstein feared because it violates local Einsteinian 
causality in which particles not communicating faster than the speed of light. 
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However quantum entanglement cannot be used to make classical causal predictions, which 
would formally anticipate a future event, so the past-future handshaking lasts only as long as 
a particle or entangled ensemble persist in their wave function. Weak quantum measurement 
(WQM) is one way a form of quantum anticipation could arise. Weak quantum measurement 
(Aharonov et al. 2010) is a process where a quantum wave function is not irreversibly 
collapsed by absorbing the particle but a small deformation is made in the wave function 
whose effects become apparent later when the particle is eventually absorbed e.g. on a 
photographic plate in a strong quantum measurement. Weak quantum measurement changes 
the wave function slightly mid-flight between emission and absorption, and hence before the 
particle meets the future absorber involved in eventual detection . A small change is induced 
in the wave function, e.g. by slightly altering its polarization along a given axis (Kocsis et al. 
2011). This cannot be used to deduce the state of a given wave-particle at the time of 
measurement because the wave function is only slightly perturbed, and is not collapsed or 
absorbed, as in strong measurement, but one can build up a prediction statistically over many 
repeated quanta of the conditions at the point of weak measurement, once post-selection data 
is assembled after absorption. 

This suggests (Merali, 2010, Cho, 2011) that, in some sense, the future is determining the 
present, but in a way we can discover conclusively only by many repeats. Focus on any single 
instance and you are left with an effect with no apparent cause, which one has to put it down 
to a random experimental error. This has led some physicists to suggest that free-will exists 


only in the freedom to choose not to make the post-selection(s) revealing the futures pull on 


the present. Yakir Aharonov, the co-discoverer of weak quantum measurement (Aharonov et 
al. 2010) sees this occurring through an advanced wave travelling backwards in time from the 
future absorbing states to the time of weak measurement. What God gains by playing dice 
with the universe, in Einstein’s words, in the quantum fuzziness of uncertainty, is just what is 
needed, so that the future can exert an effect on the present, without ever being caught in the 
act of doing it in any particular instance: .“The future can only affect the present if there is 
room to write its influence off as a mistake.”, neatly explaining why no subjective account of 
prescience can do so either. Weak quantum measurements have been used to elucidate the 
trajectories of the wave function during its passage through a two-slit interference apparatus 

Kocsis et al. 2011), to determine all aspects of the complex waveform of the wave function 
(Hosten 2011, Lunden et al. 2011), to make ultra sensitive measurements of small deflections 
(Hosten & Kwiat 2008, Dixon et al. 2008) and to demonstrate counterfactual results involving 
both negative and positive post-selection probabilities, which still add up to certainty, when 
two interference pathways overlap in a way which could result in annihilation (Lundeen & 
Steinberg 2009). WOM provides a potential way that the brain might use its brain waves and 
phase coherence to evoke entangled (coherent) states that carry quantum encrypted 
information about immediate future states of experience as well as immediately past states, in 
an expanded envelope - the quantum present. It is this coordinated state that corresponds to 


subjective experience of the present moment, encoded through the parallel feature envelope of 
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the cerebral cortex, including the areas associated with consciousness. Effectively the brain is a 
massively parallel ensemble of wave excitations reverberating with one another, through 
couplings of varying strength in which excitations are emitted, modulated and absorbed. 
Interpreted in terms of quantum excitations, the ongoing conscious brain state could be a 
reverberating system of massively parallel weak quantum measurements (MPWQMs) of its 
ongoing state. 

This could in principle give the conscious brain a capacity to anticipate immediate future 
threats through the intuitive avenues of prescience, paranoia and foreboding. This suggests 
that the reverberating ensemble of the quantum present could provide an intuitive form of 
anticipation complementing computational predictions. This would require significant 
differences from the post-selection paradigm of weak quantum measurement experiments, 
which are designed to produce a classically confirmed result from an eventual statistical 
distribution in the future. In the brain, consciousness being identified with the coherent 
excitations and hence the entangled condition could reverse the implication of backwards 
causality of advanced waves, with the future effectively informing the present of itself in 
quantum encrypted form through the space-time expansion of the quantum present. 


Discovering a molecular-biological basis for such an effect would pose an ultimate challenge 
to experimental neuroscience. An indication of how quantum chaos might lead to complex 
forms of quantum entanglement can be gleaned from an ingenious experiment forming a 
quantum analogue of a kicked top using an ultra-cold cesium atom kicked by a laser pulse in a 
magnetic field. It is shown that the classical dynamical space of the kicked top, showing 
domains of order where there is periodic motion and complementary regions of chaos where 
there is sensitive dependence on initial conditions. In the quantum system (middle pair), in the 
ordered dynamic (left), the linear entropy of the system (bottom pair) is reduced and there is 
no quantum entanglement between the orbital and nuclear spin of the atom. However in the 
chaotic dynamic (right) there is no such dip, as the orbital and nuclear spins have become 
entangled as a result of the chaotic perturbations of the quantum tops motion (Chaudhury et 
al. 2009, Steck 2009). This shows that, rather than the suppression of classical chaos seen in 
closed quantum systems (King, 2013), reverberating chaotic quantum systems can introduce 
new entanglements. 


The prevailing theory for loss of phase coherence and entanglement is decoherence caused by 
the interaction of a wave-particle with other wave particles in the environmental milieu. The 
coherence of the original entanglement becomes perturbed by other successive forms of 
entanglement, which successively reduce the coherence exponentially over time in the manner 
of an open system chaotic billiards. However in a closed universe, such as the global 
excitations of a brain state, decoherence does not necessarily approach the classical limit, but 
may retain encoded entangled information, just as the above example of the quantum kicked 


top does in a simpler atomic system, which could be referenced by the brain in the same way 
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multiple hippocampal representations over time can, as an organism explores a changing 
habitat. Intriguingly, continued weak quantum measurement, rather than provoking 
decoherence tends to preserve entanglement because the ordered nature of the weak quantum 
measurements reduces the disordered nature of the environment (Hosten 2011, Lundeen et al. 
2011). Massively parallel weak quantum measurements in the brain might thus function to 
maintain the ongoing entanglement. 


Cartoons of the Fractal Organization of the Brain 


Fig. 29: Cartoons of the fractal structure of the anatomy and function of the brain 


He also stresses the complex structure of neurons which contrasts to the simplistic way in 
which their interactions are sometimes modeled in neuroscience. It is suggested that “edge-of- 
chaos’ transition in and out of chaos could be involved in perception (Fig. 29). Studies of the 
olfactory cortex show that there is chaotic excitation forming a wave that eventually settles 
into a basin in the energy landscape. Sometimes this comprises a new basin, in which case this 
is part of the learning process. The advantage of a chaotic system is its sensitivity to small 
differences, allowing them to explore a wide range of possibilities, rather than quickly being 
trapped in one possibility far from the global optimum. Chaotic activity leads to states where 
the brain would be very finely balanced between different possibilities, and at this point it 
might be sufficiently sensitive to be influenced by quantum uncertainty. It has been 
demonstrated that a single ion channel can excite a hippocampal neuron, which can in turn 
lead to global changes. The brain explores ongoing situations which have no deductive 
solution, by evoking an edge-of-chaos state which, when it transitions out of chaos, results in 
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the a ha of insight learning. The same process remains sensitively tuned for anticipating any 
signs of danger in the wild. This is pretty much how we do experience waking consciousness. 
If this process involves sensitivity to quantum indeterminacy the coherent excitations would 
be quantum entangled, invoking new forms of quantum computation. However, King argues 
that for good adaptive reasons, the brain goes beyond the brute force of quantum computing, to 
achieve intuitive decisions and creativity both of which involves subjective consciousness. These ideas 
appear to be similar in spirit to the Penrose concept of non-computability. In general 
computation seeks a single outcome while creative activity and some other behaviors, seeks 
diversity. Chaotic excitability is suggested as one of the earliest features of eukaryote cells. 
This would allow the single cell to get feedback from the environment, rather than becoming 
stuck in a particular and unsatisfactory oscillation. The behavior of single cell organisms in 
being able to navigate and behave adaptively in their environment is in any case a problem for 
cognitive theory. The human brain also exhibits a fractal structure (See Fig. 29), that forms a 
suitable platform for chaotic (non- linear ) reception and expression of neuronal activity. In his 
recent brilliant review on the cosmology of consciousness King addresses the unfolding of 
consciousness in the Universe (King, 2012). 


King formulates several ultimate questions: 


-Is there any intrinsic meaning to life, or is it we ourselves, as living beings, who express the 
meaning by unfolding it in our creative lives as conscious participants? 

-Is the world heading for an apocalyptic falling out and a triage of nature caused by a failure 
to protect our generations’ own futures, or is the entire universe evolving towards a state of 
ever-deepening realization and enlightenment? 

-Is the fulfillment of life in the universe found in some future ultimate state of enlightenment, 
or is it expressed eternally across space-time in the consciousness of all sentient beings who 
will come to witness or have witnessed the ongoing existential condition, who together bring 
about the historical evolution of the conscious universe? 


Hence King turns to the other side of the coin. Is there some way in which the universe is 
coming to fruition through an accumulating sense of our own immanent conscious 
integration? The Nodsphere, according to the thoughts of Vladimir Vernadsky, Edouard Le 
Roy and Teilhard de Chardin, denotes the "sphere of human thought" in a succession of 
phases of development of the Earth, after the geosphere and the biosphere. Just as the 
emergence of life fundamentally transformed the geosphere, the emergence of human 
cognition fundamentally transforms the biosphere. Teilhard argued the nodsphere is growing 
towards an even greater integration and unification, culminating in the Omega Point, which 
he saw as the goal of history in an apex of thought/ consciousness. 


That said, King states that it is clear that decisions we make which seek to protect the long- 
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term diversity of life and to cherish and replenish it for the future generations lay the 
groundwork for such an unfolding, as do the creative expressions we make of our engagement 
together in music, art literature and science and social and natural justice, realizing the 
compassionate existence together and celebrating it. Neither is it a limitation on ourselves that 
this potential future is something we can merely glimpse but not fully understand, for already 
as conscious beings we stand male and female in the archetype of cosmic consciousness to 
witness the totality in our visions and contemplations, and despite the tragedy of life in the 
mortal coil, and the implicit violence of nature and entropy, we have the wonder of a free 
lunch in this magical world to love and beget offspring through the sexual mystery which 
spawned us and to appreciate the sheer magic of coexistence. Neuroscientist Chris Koch 
echoes this view “Throughout my quest to understand consciousness, I never lost my sense of 
living in a magical universe. I do believe some deep and elemental organizing principle 
created the universe and set it in motion for a purpose I cannot comprehend. ... But I do 
believe the laws of physics overwhelmingly favored the emergence of consciousness, and that 
those laws will lead us to a more or less complete knowledge of it.” 


We need to appreciate every moment and every act, good and bad, for its unique 
preciousness, for life is all too short and transient and yet our consciousness stands inscrutable 
in the eternal moment and there are so many of these moments in a lifetime, they literally are 
enough to fill the entire history of the universe. 


Piero Scaruffi: Consciousness as an intrinsic feature of matter 


Piero Scaruffi, 2006, takes the view that the more we come to know about the brain, the less 
easy it becomes to explain consciousness in terms of classical physics. This is the direct 
opposite of the mainstream view according to which greater knowledge of the brain will 
inevitably reveal an explanation that can be described in terms of classical physics. 


Neurobiology is by implication criticized for being so dependent on Newtonian physics, 
despite this being known to be limited in its correctness. Neurobiologists have remained 
attached to classical physics, despite the fact that the objects and processes they are studying 
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have become smaller, and therefore closer to needing a quantum interpretation. A further 
problem is that consciousness was from the beginning excluded from Newtonian theory. 


Scaruffi’s provides an outline of the main theories of quantum consciousness. Quantum 
models of consciousness date back to the 1920’s and the birth of quantum theory itself. 
However, the earliest detailed model appears to have been produced by Evan Walker, 2000 
already in 1970. This proposed that electrons could quantum tunnel between adjacent neurons 
to produce a virtual nervous system that direct the synapse-based system. The idea finds 
echoes in the later Penrose/ Hameroff model, where Hameroff suggests that quantum states 
can extend across macroscopic areas of the brain, as a result of quantum tunnelling at gap 
junctions linking the dendrites of different neurons. 


As mentioned above, the physicist, Herbert Frohlich, 1989, suggested that a quantum 
phenomenon called Bose-Einstein condensation could arise in biological matter. Living matter 
comprises mainly water and biomolecules, both of which are electrical dipoles. It is suggested 
that when such oscillators are maintained at a constant temperature, as they are in the thermal 
non-equilibrium of biological tissue, condensates can arise. These may also encode 
information and transmit signals. At a later date, the Penrose/Hameroff model also used 
condensates, which in conjunction with quantum tunneling at gap junctions allowed quantum 
states to extend over macroscopic areas of the brain. In 1989, Ian Marshall also suggested that 
consciousness could arise from the excitation of condensates in the brain. 


The philosopher, Michael Lockwood, 1989 approached quantum consciousness from a 
different angle. He argued that special relativity meant that mental states must be physical 
states. Mental states existed in time, and because space and time were part of the same thing, 
mental states must also exist in space. He viewed consciousness as having the role that the 
observer has in the orthodox Bohr view of quantum mechanics, but also because of his 
argument from special relativity argument, they have to be part of the physical state of the 
brain. Consciousness is put in the position of scanning the brain looking for sensations. 


Scaruffi also discusses the position of Karl Pribram, 1991, who considers that brain processes 
have many of the properties of holograms. Sensory perception is seen as electromagnetic 
activation propagating through the brain. These sensory waves can interfere with memory 
also propagating as a wave to produce a holographic structure. Perceptions can be analysed 
into component frequencies, and therefore dealt with by Fourier analyse. Dirac’s least action 
principle constrains the trajectories of these waves. 


The ideas of the philosopher, David Chalmer’s are also discussed. Chalmers is critical of 
mainstream consciousness thinking, but does not see the solution in quantum theories of 
consciousness. Chalmers, 2000 makes a distinction between the phenomenal concept of mind 
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(the way it feels) and the psychological concept (what the mind does). Every mental property 
is considered to be either phenomenal or psychological or some combination of the two. Pain, 
often viewed as an example of the qualia, is experienced subjectively, but can also be analysed 
functionally. Chalmer’s proposed solution to the problem of consciousness is based on the 
concept of information. Information is seen as the link between the physical and the conscious. 
Information is pattern seen from the inside, and consciousness is seen as information about the 
pattern of the self. 


A Darwinist theory of consciousness 


Scaruffi’s seeks to develop his own view on the subject of consciousness. He rejects the notion 
that sensations or subjective experience can be reduced to particles. He suggests that we 
should analyze why consciousness is limited to the brain, or in another words, what is special 
about the brain that can’t be found elsewhere. The brain is described as being made by 
common and well-known constituents of matter, with no explanation as to why they produce 
consciousness, when configured as a brain, but not when configured as a foot. He does not 
think that any account of the brain, however detailed it may become, will ever be able to 
explain how the material components of the brain turn into consciousness. 


Instead, consciousness itself must be an intrinsic physical property (Scaruffi, 2001), rather than 
something that is created by other physical components. He compares those neuroscientists 
who do not accept this, to a scientist that did not accept that electrical charge is a fundamental 
property, but tried to explain it in terms of some other property such as gravity. He takes the 
view that any paradigm that tries to manufacture consciousness out of something else is 
doomed to failure. In such a paradigm, consciousness will seem to appear by magic by putting 
neurons or similar components which have no sign of consciousness in their make up 
together. He says that his theory is neither dualist nor reductionist. Consciousness is seen as 
separate from physical science as described, but still a physical property. This approach seems 
close to a physical defined panpsychism 


Danko Georgiev: The Quantum Neuron 
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Georgiev, 2003 is one of the few researchers actively investigating consciousness on the basis 
of quantum activity in neurons. He disagrees with Hameroff’s model in a number of respects, 
including the function of gap junctions relative to the binding of consciousness, and instead 
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Fig.28: An overview of the various modalities of synaptic transmission in brain 


proposes a mechanism based on quantum brain dynamics ideas, as developed by Jibu and 
Yasue and also Vitiello. However, despite rejecting Hameroff’s mechanism, he still appears to 
rely on Penrose’s idea of objective reduction of macroscopic quantum coherence giving access 
to consciousness at the fundamental spacetime level. His approach has the advantage of not 
requiring quantum coherence to be sustained for longer than Tegmark’s calculated 10“-13 
period for the collapse of quantum coherence within the brain, but having rejected Hameroff’s 
scheme, he does not provide an alternative means of binding together the action of billions of 
neurons into the unified experience of consciousness. 


The development of molecular biology during the latter part of the 20th century made it clear 
that neurons were highly complex, and from this it became apparent that features such as 
memory and some diseases such as dementias might be better understood in terms of 
molecular changes within the neurons. In these cases, it has been shown that not only are there 
changes in neuronal firing, but also in cytoskeletal organization, the cytoskeleton being 
composed of biomolecules that are the basis of life. The DNA of the cell nucleus contains 
essential information, but is viewed here as being driven by the transfer of information from 
the cytoskeleton. 
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In looking at the synapses between neurons (see Fig. 30), the author draws particular attention 
to the metabotropic links, as distinct from the ionotropic links that take the form of electrical 
signals via membrane ion channels. With the metabotropic links, neurotransmitters bind to G- 
protein coupled receptors (GPCR). These activate second messengers, which in turn act on 
protein kinases and phosphatises that modulate the cytoskeleton. The cytoskeleton in its turn 
signals protein production requirements to the nucleus of the cell. The fast electrical activity of 
the ion channels is contrasted with the slower biochemical processes within the neuron. 
Georgiev says that the Hameroff model only takes account of the biochemical and not the 
electrical activity. He disagrees with this exclusion of electrical activity, pointing out that 
Penfield’s ground breaking research in the mid 20th century showed that conscious memories 
could be evoked by inserting electrodes into parts of the cortex. 


Georgiev argues that in neurons, the electric field is not confined to the ion channels in the 
membrane, which is the conventional view, but that it can also act directly on the 
microtubules. This concept is in line with ideas put forward by Jibu and Yasue, 1992, 1993 and 
also by Vitiello 1995, 2001. The approach of these researchers involves a quantum field theory 
of the electric dipoles of water molecules in the brain, and here, particularly within the 
neurons. The dipole rotational symmetry of the water molecules is proposed to break into the 
quanta of dipole vibrational waves or dipole wave quanta (dwq), which manifest as long- 
range correlations in water. As such, they transmit information in water. 


These correlations are suggested by Georgiev to influence the conformation of the microtubule 
tubulin ‘tails’ that protrude from microtubules. The coherent behavior of the tubulin tails can 
be modeled as solitary waves (solitons) propagating along the outer surface of the 
microtubules, and acting as a dissipationless mechanism for the transmission of information 
along the microtubule. Collisions of the waves formed by the tubulin tails are suggested to act 
as a computational gate for the control of cytoskeletal processes. It is already experimentally 
verified that tubulin activity controls the sites where microtubule associated proteins (MAPs) 
attach to microtubules, and also controls the transport of vesicles of neurotransmitters towards 
synapses. The output of the computation performed by the tubulin tails is here suggested to 
come via the MAP attachments and also the kinesin motor transport along the microtubules 
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Fig.31 : A schematic representation of a neuron with its dendrites and axon, and the synaptic structure 
that enables the release of chemical messengers: the neurotransmitters. Fine structure of micro- 
filaments and tubules is indicated. 


The author goes on to discuss the probabilistic nature of neurotransmitter release at the 
synapses, and the possible connection this has with quantum activity in the brain. The 
probability of the synapse firing in response to an electrical signal is estimated at only around 
25%. Georgiev points out that an axon forms synapses with hundreds of other neurons, and 
that if the firing of all these synapses was random, the operation of the brain could prove 
chaotic. He suggests instead the choice of which synapses will fire is connected to 
consciousness, and that consciousness acts within neurons. Each synapse has about 40 vesicles 
holding neurotransmitters, but only one vesicle fires at any one time. Again the choice of 
vesicle seems to require some form of ordering (Fig. 31). 


The structure of the grid in which the vesicles are held is claimed to be suitable to support 
vibrationally assisted quantum tunneling. Georgiev also thinks that B-neurexin and 
neuroligin-1 proteins that form a bridge between the axonal and dendritic cytoskeletons are 
relevant to consciousness. Georgiev also discusses Max Tegmark’s paper, 2000, which 
conventional consciousness study thinking views as having completely dismissed the 
possibility of consciousness based on quantum coherence in the brain. In respect of this 
debate, Georgiev points out that the real question is whether the time to decoherence is greater 
or lesser than the timescale of dynamical changes in the brain. He agrees that if the 
decoherence time is shorter than the dynamical time, it is not feasible for quantum coherence 
to be involved in brain activity. In his 2000 paper, Tegmark has a decoherence time of 10-13 
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seconds. It is suggested that neuronal activity is orchestrated via the conformational activity of 
tubulin subunits (Fig.32), and that this activity has a dynamical timescale that could fall within 
the Tegmark timescale. The conformational transition times within the tubular proteins of the 
microtubules coincides with transition times for the microtubules as a whole. Georgiev’s 
answer to Tegmark is also an answer to the main thrust of the Koch and Hepp (2006) paper 
also purporting to dismiss quantum mind theories. 


Micro-tubular structure in synaptic transmission 
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Fig. 32: The arrangement of micro-tubules, as associated with vesicular bodies in the synapse showing 
the fine structure of the tubulin protein lattice. 


Georgiev’s work represents something of a hybrid theory mixing the quantum brain dynamics 
model promoted in recent years by Jibu and Yasue and also Vitiello with the quantum 
consciousness theory of Penrose and Hameroff, 2013. Georgiev thinks that the Hameroff 
scheme for instantiating quantum consciousness in the brain is flawed in a number of respects, 
and proposes a neuronal mechanism that is closer to quantum brain dynamics. Georgiev also 
rejects Hameroff’s idea of quantum tunnelling at gap junctions between dendrites, citing a lack 
of suitable structures for coherence in the dendritic spines, where the junctions are located. 
Unfortunately, he does not propose an alternative method, by which the conscious activity in 
billions of individual neurons is bound together into the experience of unified consciousness, 
either by some connection to the gamma synchrony or by any other means. 
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However, he still appears to support the Penrose concept of objective reduction of the wave 
function as a result of macroscopic quantum coherence giving access to consciousness at the 
fundamental spacetime level. This implies that he thinks that at some stage, the solitons 
propagating along the microtubule undergo objective reduction and that this is the basis of 
consciousness. 


Andrei Khrennikov: Quantum like brain and metaphoric QM models 


Khrennikov, 1999, 2002, 2003, 2004, and 2006, regards quantum mechanics as a general 
mathematical formalism for describing incomplete information about events. He suggests that 
quantum-like (QL) processing occurs in the brain. He is at pains to stress that he does not see 
this as related to actual quantum states in the brain, as is the case with most other theories of 
quantum consciousness. QL processing is suggested to arise from the brain as described by 
conventional neuroscience with neurons/synapses as the basic units. It is suggested that the 
unconscious mind uses classical processing, while only the conscious mind runs on QL. 


Unconscious information is projected into consciousness, where it is subject to QL processing. 
In the manner of quantum mechanics, complex-number probability amplitudes constitute a 
wave function, in this case a mental wave function, related to probability by the algorithms of 
quantum mechanics. Consciousness is here claimed to operate with quantum algorithms that 
are essentially different from those used by existing (classical) computers. In the case of the 
brain, this theory suggests that the quantum algorithms can be used without involving actual 
quantum states, but instead spring from the already known biological processes that are 
themselves described by classical physics. The system is seen as being based on and created by 
the parallel workings of billions of neurons, with a QL facility much faster than any classical 
computer. Khrennikov also thinks the neural processing depends on two distinct timescales, a 
fine grained timescale for classical processing, and a less exact timescale of possibly about 100 
ms produced by quantum averaging. He discusses some recent studies that he considers 
supportive of this suggestion. 


The author argues that there is nothing surprising about algorithms derived from quantum 
mechanics being implemented on biological processes that can themselves be understood in a 
strictly classical way. He points out that differential calculus was developed to serve 
Newtonian mechanics, but proved useful for other areas of physics. I am not sure that this 
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argument is completely convincing. The common feature of the theories for which calculus 
was useful is that they described the movement of matter and energy in space and time, 
without the acausal disjuncture involved in the randomness of the quantum wave function 
collapse. In the case of Khrennikov’s theory, we are asked to accept the application of a system 
which does involve an acausal disjuncture to resolve the processing of a biological system that 
is deemed to be classical. The two systems, at first sight, appear much more dissimilar than the 
various classical theories for which calculus is useful. 


Khrennikov argues that his QL scheme does not suffer from the difficulty of explaining how 
quantum states could persist in the brain for a length of time likely to be relevant to neural 
processing. This has long been the most cogent argument against theories of quantum 
consciousness. However, in common with more conventional researchers, Krennikov’s 
discussion of quantum theories of consciousness appears skimpy. He mentions in passing the 
problem of likely rapid quantum decoherence in the conditions of the brain, without 
discussing the possibility of quantum features being shielded, which is an important aspect of 
some quantum consciousness theories. He says that it is hard not to view the neurons as the 
basic units of neural processing, and suggests that quantum consciousness more-or-less 
ignores the processing of neurons. However, this is not always the case. The 
Penrose/ Hameroff theory involves an interactive exchange between microtubular processing 
and synapses, while with Bernroider’s ion channel theory the quantum processes drive the ion 
channels, which in turn constitute a fundamental element within the conventional neuron 


theory. 


Khrennikov is more convincing when he discusses the advantages of QL. If an organism does 
not have access to complete information, or does not have time to classically process the 
information that it possesses, QL can create a model based on partial information. He argues 
that in classical processing the brain would need to perform integration over space having the 
dimension of a few billions. From this, he argues that in an advanced brain simple acts of 
cognition would take an impossibly long time. Similar arguments have been advanced by 
other researchers on perception, who argue that while bottom up calculations do not yield a 
unique solution, bottom down calculations take an impractically long time. 


The real problem with this theory, as with all classical approaches and quite a few quantum 
approaches to consciousness, is that while it is insightful, at the end of the day it seems to lack 
explanatory power as regards the essential subjective experience of consciousness. If quantum 
algorithms did arise from a classical biological strata, in order to deal with the perception 
problems of the brain, there is no apparent reason why such quantum processing should not 
be achieved unconsciously, as is quantum processing in physics outside the brain. Quantum 
consciousness theories appear to have no special advantage over classical theories, unless they 
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can appeal to some special function at the fundamental level of energy or possibly spacetime 
that is possibly capable of acting as the source of consciousness. 


Other related metaphoric models 

With regard to quantum models a distinction is made between QM models in which 
intentional conscious acts are correlated with physical state reductions including QM field 
models in which mental states are treated as vacuum states of quantum fields as opposed to 
QM metaphoric models (see Meijer and Korf, 2013), who stated the following: 


“With regard to the latter, Niels Bohr has already suggested that mutually excluding images 
(see below) have aided the formulation of the complementary hypothesis of quantum 
mechanics (Busemeyer and Bruza 2012). Many authors (references in Atmanspacher, 2007, 
2004; Busemeyer and Bruza 2012), have recognized the potential of using a quantum 
probability approach in the psychology of cognition and decision making rather than more 
classical approaches. Quantum mechanics and its formalisms should be viewed upon here as a 
metaphors, Atmanspacher et al. (2004), in that “particular features of the quantum theoretical 


formalism are realized in a non-physical context”. 


Recent research has been focused on modeling of decision making (Busemeyer and Bruza, 
2012; Pothos and Busemeyer, 2011). In experimental settings subjects were asked to make easy 
choices with game cards between a few alternatives. These alternatives were best described 
with stochastic models, rather than as deterministic processes. Other research did focus on the 
idea of geometric sub-spaces, where the probability of choices became order- and context- 
dependent. This means that decisions are made not only by taking into account the grounds as 
independently contributing factors, but also by their order of exposure to the subject. Again, 
this has been related to the “real” quantum theory, where a wave function (in a superposition 
and without a distinct spatial location) becomes a well-localized particle after interference 
with a physical body, including an observer. 


The authors of the latter studies emphasized the quantum nature of their models, because they 
use terms such as superposition, entanglement and collapse as they are used in quantum 
physics to denote an undetermined state (a wave function), that after collapse behaves as a 
particle. Entanglement is used in QM to denote that, for instance, spin properties of a particle 
(entities) are correlated with a related particle, in the sense that. the orientation of the spin of 
one particle becomes determined after the collapse through observation of the related particle. 
Related to these QM ideas are rapidly alternating brain and mind states as, for example, 
illustrated with classical ambiguity pictures, picturing the brain in a state of superposition 
(Atmanspacher et al., 2004), see also Fig.33. 
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Metaphoric Models of Quantum Mind 


Fig. 31: Metaphoric representations of quantum consciousness 


A quantum approach was also used to model bi-stable perceptions: figures such as the Necker 
cube, can be interpreted as either of the particular spatial configurations. The switch between 
these interpretations are assumed to be short as compared to observation time (“Zeno effect”, 
see Schwartz et al., 2004; Stapp, 2009, 2012), and, moreover, the two interpretations are 
mutually exclusive: the interwoven objects cannot simultaneously be conceptualized. During a 
short period of time only one configuration is recognized and alternating views are more or 
less subject to the will of the observer. Despite such persuading theorizing, Busemeyer and 
Bruza (2012) lay to heart the lesson that in the psychological experiment a superposition is 
merely a word that can be interpreted as representing a number of different senses, while an 
entangled cognitive state is highly biased towards one subset of interpretive senses. Finally, 
collapse is merely the process “by which a subject decides upon a particular interpretation in 
the context of a set of cues and stimuli.” The question remains how and when such 
subconscious thoughts or arguments become manifest prior to the very moment that the 
subject definitely chooses or decides. 


The related time course of the cerebral electrophysiological activity was described during the 
initiation and execution of voluntarily behavior (e.g. movement of the fingers) by the classical 
experiments of Libet and later by others. This approach (Libet 2006; Haggard 2005; Soon et al., 
2008; Bode et al., 2011) might be regarded as a decision making experiment and the readiness 

102 


potential can be seen as to reflect the superposition state of the brain. Following regional brain 
activity using fMRI technology (see Bode et al., 2011) showed that the preparation phase in the 
anterior frontopolar cortex might precede the decision as much as 6 seconds. Once in the 
superposition state, decisions in a laboratory context are made in a very short period of time 
(already within 50 milliseconds; as in the Turennout, 1998 study) as compared to the 


preparation time. 


Spivey and coworkers, 2007, have emphasized the continuity of mind, rather than sequential 
states, as opposed to the quantum approach. They illustrate their ideas with decision-making 
experiments, showing that the subjects in an, apparently indecisive, state, stay longer 
indecisive when the decisions are more ambivalent, once the choice as been made, the decision 
is realized faster (Pezzulo et al., 2011; Spivey 2007). These studies show that decisions are 
anticipated far before the overt behavior (Bode et al., 2011). These laboratory experiments are 
compatible with the idea that the central nervous system (the subject) develops a kind of 
superposition state before making the choice (the “collapse”). For the subject, the significance 
of artificial problem solving, is evidently modest and requires little “mind-space.” More 
important decisions might require a “larger space of the personal universe”, and more 


processing time. 


Trueblood and Busemeyer (2012) summarize four reasons for considering a quantum 
approach to human judgments: (1) human judgment is not a simple readout from pre-existing 
or recorded state, it is rather the process of imposing measurements that forces the resolution 
of the indeterminacy; (2) before measurement cognition behaves more like a wave than a 
particle allowing the individual to feel a sense of ambiguity about different belief states 
simultaneously, as if beliefs remain in a superimposed state until a final decision must be 
reached; (3) changes in the context produced by one judgment can affect later judgments: 
quantum probability theory captures this phenomenon through the notion of incompatibility 
about another; (4) cognitive logic does not necessarily obey the rules of classic logic such as the 
commutative and distributive axioms. Quantum logic is more generalized than classic logic 
and can model human judgments that do not obey Boolean logic”. 
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Hu and Wu/ Persinger: Spin- mediated consciousness 


Maoxin Wu Huping Hu Michael Persinger 


This recent theory of quantum consciousness relates to work by the physicists, Hu, and Wu, 
2004, 2010 carried out within the last ten years. Harking back to Penrose’s concept of a spin 
network, the quantum property of spin is seen as being embedded in the structure and shape 
of spacetime. Quantum entanglement is seen as deriving from spin, presumably because spin 
and polarisation are the properties that can be altered by entanglement. Spin is also seen as 
primordial, pre-dating in the early universe the emergence of matter that involves mass and 
charge. With respect to consciousness theory, spins are regarded as the ‘pixels’ of 
consciousness(Fig. 27). This is therefore a fundamental theory of consciousness. Consciousness 
is not arbitrarily related either to some classical feature or some particular quanta, but 
indicated as a given property of the universe that cannot be explained in terms of other 
physics or biology, and is also related to conditions that are only known to arise in the brain. 


In relation to spin, the authors envisage a number of processes in the brain. They start with 
action potentials, which are suggested to indirectly modulate networks of nuclear spins via the 
electrons associated with the nuclei. The authors studies are claimed to support this idea via 
three indicators, being photon emissions, EEG activity and alterations in the immediate 
geomagnetic field. Further to this, a reduction in the local geomagnetic field running from the 
rear to the front of the cortex is related to neural rhythms and in particular the gamma 
synchrony, running in the opposite direction to the geomagnetic gradient. This presumably 
allows the inter-connection of conscious spin activities in different parts of the brain. The rest 
of this review deals mainly with studies that claim to support the above proposals. 


In one study (Hu & Wu, 2004), it was proposed that networks of nuclear spins in neural 
membranes are associated with strongly fluctuating magnetic fields that are modulated by the 
indirect dipole-to-dipole coupling in action potentials. Interactions between two nuclear spins 
result indirectly from the interactions of electrons around the nuclei. Hu and Wu found that 
these couplings had frequencies of 5-25 Hz, which are within the EEG range of activity. They 
predicted that magnetic fields associated with spin-related coupling across the cell membrane 
would have an energy value equivalent to photon emission (Fig.34). 
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Spin-mediated consciousness 
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Fig. 34: The plasma membrane structure and membrane potential of neurons exhibiting channel 
proteins that enable electric activity through trans-membrane flux of Na- an K-ions, that may be 
influenced by quantum spin information of the constituting elementary particles of channel proteins. 


It is proposed by Persinger et al, 2013 that the underlying spin networks could be linked to 
photon emissions observed with particular brain activities. The energies available to the 
neuronal membrane are suggested to be within the range associated with photon emission, 
and therefore capabable of interacting with it, or altering it. A recent study by one of the 
authors showed that photon emissions from cell cultures were mainly emitted from cell 
membranes. Another study showed that photon emissions in brain tissue varied strongly, 
when the tissue was either oxygen deprived, or alternatively exposed to pure oxygen. In 
further studies involving the authors, subjects thought about either bright white light or else 
random experiences. It was found that the intensity of emissions from the right hemisphere of 
the brain were correlated with EEG activity over the left prefrontal, when the subjects were 
imagining white light, but not at other times. In another study, photon emissions while the 
subject was imagining white light had a pronounced inverse correlation with the intensity of 
the horizontal geomagnetic field. 


A further study of Dotta and Persinger, 2011 looked at the behavior of the parahippocampal 
gyri in both hemispheres, when the subject was and alternatively was not thinking about light. 
When light was imagined by the subject, there was a marked increase in power in the delta, 
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beta and gamma bands associated with activation of the parahippocampal gyrei. Photon 
emissions were elevated in the 16-17 Hz range, while the subject imagined light, and this 
corresponds to the range of proton couplings predicted by Hu and Wu, 2004 


One pattern revealed in these studies was the change in geomagnetic intensity between the 
rear and front of the cortex, while the subject was experiencing white light, something which 
was much less marked in the absence of thinking about light. A decrease in geomagnetic 
intensity was associated with increased photon emission in the cortex. The decrease was 
consistent with Wu an Hu’s prediction for proton-proton spin interactions over the cell 
membrane. The authors suggest that both the energy increase from photon emissions and the 
energy decrease in the geomagnetic field derive from the same source. The energy associated 
with changes in the geomagnetic field was of the same order as the energy associated with 


photon emissions. 


The authors (Dotta et al, 2012) argue that the state of consciousness associated with imagining 
white light relates to changes in the intensity of the geomagnetic field within the brain. Photon 
emissions were also related to the strength of activity within the beta and gamma wave 
ranges, where the gamma synchrony is the best known correlate of consciousness. The change 
in the geomagnetic intensity is within Hu and Wu’s predicted range for proton-proton 


interactions. 


The change in the geomagnetic field occurred in a specific direction from the back to the front 
of the brain, and the authors relate this to a movement in the opposite direction by gamma and 
other electromagnetic waves. It is suggested that gamma and other oscillations interact with 
the geomagnetic field to emit photons. This could be expected to be represented within photon 
fields associated with action potentials. The suggestion is that photon emissions, geomagnetic 
intensity and the gamma and other oscillations in the brain are interrelated. These 
geomagnetic studies are argues to support Hu and Wu’s hypothesis of nuclear spin-pin 
interactions in response to action potentials that could relate to wider neural activity, 
consciousness and spacetime patterns of spin. 


Hu and Wu (2004 and 2010), suggested a spin mediated theory of consciousness with the 
quantum spin as the seat of consciousness. The spins provide an interface between the 
composition of the brain and the electromagnetic waves that cross the brain. Consciousness is 
seen as emerging from the collapse of spin states that are entangled with one another. 
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Chris Clarke: Qualia and free will 


Chris JS Clarke, 1995, 2000, 2001 discusses qualia and free will. Clarke defines the irreducible 
aspect of qualia and also free will as the essence of human consciousness. He thinks that qualia 
arise from an ‘entanglement’ between a person and the perceived object. Free will is suggested 
to arise from the use of self-reflection to change the reference frame within which decisions are 
taken. This change in the reference frame is likened to the change between quantum wave and 
particle. Clarke does not think that these characteristics can be derived by just summing up the 
microscopic events found in quantum theory. 


In discussing qualia, Clarke remarks that consciousness is a unity and some aspects of this are 
qualia such as colour. However, the totality of consciousness is more than just the total of 
various qualia. Clarke takes the view that in looking at, for instance a tree, we perceive a 
variety of qualia, but that there is no tree quale. Clarke also distinguishes between internal 
experience, such as anger etc, and the perception of external objects. Clarke argues, in line 
with Heidegger, that the primal qualia is the internal experience, with infants gradually 
learning to split off the perceived external world from their internal experience. The last has 
been confirmed by studies of child development. 


The present scientific orthodoxy is seen as going only half way to describe qualia. The 
perceptual world and its qualia are seen as only a model of external reality. There are one-to- 
one correspondences between external things and perceptions, but they are not at all the same 
thing. Thus a particular frequency of oscillation of photons corresponds to the quale of the 
colour red, but in contrast to the external behaviour of the photon, the physical nature of the 
redness quale is completely unknown, and it is not apparent how it would be discovered by a 
conventional scientific approach. 


Clarke, in line with Max Velman wants to stand the traditional scientific view on its head. 
Instead of our perceptions being a model of external reality, external reality is modelled by our 
perceptions, with the qualia being out there in the external world, and apparently being the 
product of entanglement between the two systems. 
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Bifurcations in individual life lines 


Fig. 35: Mental participation implies bifurcation of individual life lines and free choice 


In discussing free will, Clarke looks at our process of decision taking where we envisage the 
possible outcome of actions and evaluate our emotional response to these. This approach is 
often effective in reaching a decision, but on some occasions we are still left without a decision. 
Clarke suggests that free will or something like it cuts in at this point, and changes the frame 
of reference so that we might suddenly bring in the thought, what would X have done or 
thought in this situation, thus moving the decision making process into a new frame of 
reference. (Fig. 35) 


Chris Clarke claims that the stories that society tells itself about the physical nature of the 
world really matter because this affects the values of the society, and reinforces or undermines 
its power structures. The current mainstream paradigm derives from Newton, with 
subsequent additions from 19th century physics and 20th century molecular biology, and is 
now entrenched in the modern educational and medical systems. In earlier centuries, western 
thinking was dualistic. Clarke traces this back to ancient Greek philosophy, with humans 
comprised of two distinct substances, body and spirit. This idea was inherited by Christianity, 
and then given a more definite form by Descartes in the 17th century. 


In the subsequent centuries, there was a gradual squeezing out of the spirit from this initially 
dualist view. This resulted from the ability of science to give a physical explanation to more 
and more things that had previously seemed to be the role of the spirit. The invention of 
computers, as a form of mechanical brain, seemed to round off this world view. The world is 
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viewed as a system of isolated atoms and ideas such as meaning and purpose are deemed to 
be an illusion. At the same time, physics seems to leave out consciousness and the possibly 
related concepts of meaning and creativity. Further, the mainstream idea of phenomena, 
referring to mental experience appears to presuppose the idea of perceptions being mere 
mental appearances produced by an external reality. 


Clarke is particularly critical of the current mainstream approach to consciousness. He 
criticizes writers who replace the basic experience of the subjective with something at once 
more restricted and more complicated, such as self-consciousness, reasoning or problem 
solving. These writers appear not to notice the basic substratum of the subjective, thus 
rendering most of their discussion irrelevant. 


Dennett, 2007, who is pre-eminent amongst mainstream thinkers on consciousness and taken 
as sole guide by some popular writers, is particularly criticized for looking at the problem 
from only a third person point of view, when the very concept of the third person assumes the 
existence of the first person. 


Newtonian physics had in principle the ability to specify the position and velocity of every 
particle in the universe, and all properties of the universe could be specified in these terms. 
However, this approach is undermined by quantum mechanics. With respect to quantum 
mechanics, Clarke stresses two concepts, complementarity and non-locality. 


Complimentarity does not allow us to specify all the properties of a physical system. 
Observation by an observer on the macroscopic world can determine which properties of a 
quantum system can be given values such as position or momentum. Clarke interprets this to 
mean that reality does not run from the quantum to the macroscopic, but constitutes an 
interplay between the two. This is related to Heisenberg’s uncertainty principle, where two 
values such as position and momentum cannot be specified at the same time, but only two 
approximations, with the product of these uncertainties being equal to or greater than Planck’s 
constant. Clarke also argues that the majority of physicists who ignore quantum effects at the 
macroscopic or classical level are wrong, because with something like a living organism that 
has intermeshed interactions at many different scales, quantum unpredictability could 
manifest at the macroscopic level. 


Clarke further discusses the problem of non-locality. A field, such as the electromagnetic field 
is regarded as local. At each point in spacetime the field takes a particular value. The field 
changes in time as a result of the value of the field at neighbouring points and never as a 
function of the values of distant points. 


However, quantum states can be non-local. The Alain Aspect, 1982 experiment showed that 
there could be a correlation between distant quantum particles that could not be a function of 
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any of the particles that were local to the particles concerned. This suggests to Clarke that the 
particles are integrated into a larger system by underlying non-local connections. There is no 
possibility of communication between these particles, and this hard to explain characteristic 
leads Clarke to claim that existing physics, including quantum mechanics, is incomplete. 


Clarke puts interpretations of quantum mechanics into two groups. Firstly, there are those that 
envisage the collapse of the wave function as a real physical event, while in the other camp 
views such as the Copenhagen interpretation regard the quantum states as mere abstractions 
necessary to predict and understand the outcome of experiments. 


Clarke builds on the latter approach at the same time as saying that physics needs to be 
extended in order to provide a complete theory. First, he proposes a version known as 
histories of interpretation of quantum theory. Here the basic fact about a quantum state is the 
history that created the particular state, and a calculation of a probability of any particular 
history. An admitted problem here is the vast number of possible histories that could account 
for a state. There has to be a way of paring these down, and consciousness is suggested as the 
way of doing this. 


Clarke describes the conscious ‘T as on the one hand linked with the various subsystems of the 
body but on the other hand, through quantum locality, including within it aspects of the 
people and things that it perceives. This represents a distinct view of quantum consciousness 
based mainly on non-locality. 


It is disappointing that Clarke does not at least speculate on the practicalities of his proposal. 
For instance, non-locality does not allow the transmission of matter or energy, or of normal 
information, which is instantiated in matter or energy, but only of quantum properties, such as 
the spin of a particle. This leads on to Clarke’s take with respect to free will, where his stance is 
somewhat confusing. In the first place, he suggests that decisions are based on a mixture of 
deterministic problem solving and randomness, the latter presumably quantum related. 
However, the mind is allowed to move into new frameworks of meaning, when consciousness 
changes the way in which it selects from different quantum histories. It is not really clear what 
triggers these changes of framework or how important they are in the overall workings of the 
mind, nor why it is the selection of histories rather than futures that is important. Altogether, 
Clarke puts forward an interesting concept, but one that needs much more development. 
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Herms Romijn: Photon- mediated consciousness 


Romijn, 1997 puts forward the concept that subjectivity or consciousness is coded into the 
virtual photons that generate electric and magnetic fields. This approach has considerable 
advantages. Photons intermediating the electromagnetic force are, as far as we know, the most 
basic level of the universe. At this level the fundamental components of the universe have 
given properties that cannot be explained, analysed or reduced further. So both the charge on 
the electron and the ability of the photon to intermediate it across space are given properties 
that cannot be explained or reduced. This is the only physical level at which it is possible to 
have properties that cannot be reduced to something more fundamental. 


The article suggests that photons carry subjectivity or consciousness as such a given property. 
This is in principle possible because irreducible properties are present at this level. It is more 
reasonable than the mainstream approach, which suggests that a new property of 
consciousness can be produced by banging together previously unconscious bits of matter. 
The problem would be the same if we tried to say that electrical charge was a function of 
banging things together in some complex system. It might look plausible, but we would 
forever be looking for what actually happened that produced the charge. Romijn’s theory is 
not fully panpsychic. Although subjectivity is present at the level of photons, it requires brain 
sytems to generate ordered patterns that are the basis of actual conscious experience. 


Romijn views the brain as a chaotic self-organising process, the outcome of which is the 
pattern of electric and magnetic fields generated by the dendritic trees of neurons. The author 
thinks that these patterns code for the qualia. Virtual photons comprise the electric and 
magnetic fields and it is these which are claimed to encode conscious experience. Romijn 
argues that they are causally necessary and sufficient for consciousness. Romijn takes an 
initially conventional approach in pointing out that brain scan studies show a correlation 
between neural activity and subjective experiences (Raichle, 1998; Schacter et al, 1998). 
Romijn takes the view that subjective experience is as real for the experiencer as brain scan 
activity is for the third party investigator. 
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Neuronal communication network 


Fig. 36: Cartoon of neuronal communication network on the basis of propagated action potentials(a) 
and a schematic representation of the left and right hemispheres of the brain supposed to bear different 
functions 


The Role of Dendrites 


Romijn discusses the detailed behaviour of dendrites. When a dendrite receives a signal from 
another neuron there is a depolarisation of the membrane, in the case of an excitatory signal, 
and hyperpolarisation in the event of an inhibitory signal. This creates an electric field 
between the the part of the dendrite membrane that has become polarised or hyperpolarised 
and the rest of the membrane. The greater part of the electric field will flow towards the cell 
body and the axon hillock because the dendrite is thicker in that direction. This action along 
the dendrite also generates a magnetic field (Fig.36). 


The dendritic tree has been shown to use several different forms of information processing. At 
the synapse the incoming pattern of action potentials determines which of various 
neurotransmitters stored there are released. On the dendritic side, receptors are sensitive to 
particular neurotransmitters. The receptors are clustered in complex spatial patterns. 
Receptors can modulate each other performance. Outside the synaptic cleft, the extracellular 
fluid has a low concentration of ions, neurotransmitters and hormones that may exert a 
synchronising effect between neurons. Studies have shown that the dendritic tree can detect 
the individual discharge of synapses and has mechanisms for amplifying the signal to noise 
ratio. Dendritic spines provide the postsynaptic contact sites for 80% of excitatory synapses. 
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Spines can change their shape in a period of milliseconds, which changes the flow of 
information into the dendrites. 


Protein molecules constitute ion channels, receptors and enzymes and have electrically 
charged groups held together by van der Waals forces. These electrostatic binding forces 
determine the tertiary structure of proteins, and thence some of their properties. The ions, 
receptors and enzymes experience fluctuations as a result of the electrical field around the 
dendrite (Fröhlich, 1975, Goodman et al, 1995). It has been shown that postsynaptic receptor 
and ion distribution continually undergoes non-linear changes because of the synaptic electric 
fields. All this means that the dendritic tree has the ability to tune itself to the inflow of 
information, which in turn results in ordered electric and magnetic fields. 


Romijn points out that synaptic transmissions are probabilistic. When an action potential 
reaches a synapse, there is no certainty that the synapse will fire. There is only a probability, of 
between 30% and 80%, depending on the type of synapse, that it will fire. In some studies 
(Lehman et al, 1998; Zeki & Bartels, 1998) , field configurations, which had to remain stable in 
the cortex for a minimal time such as 120ms were related to various types of mental activity. 
Shorter lived fields are thought to relate to the unconscious level. The electrical and magnetic 
fields are seen as having a vast number of possible semi-stable configurations they can take up 
in response to either external stimuli or existing memories (Sakai & Miyashita, 1994) and 
Tononi et al, 2008). These fields formed out of virtual photons, the intermediating 
particle/ waves of the electromagnetic force, are deemed to be the carriers of consciousness in 
the brain. 


Mitochondrial production of bio-photons 


MICROTUBULE 


Fig. 37 : Mitochondrial production of bio-photons in the cell and their further transmission via micro- 
tubules. 
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More recent developments in photon-mediated consciousness hypothesis 


Recent experiments confirm Romijn’s ideas in the sense that a biophoton coherent system may 
constitute an ultra rapid communication system not only in the brain but also functioning in 
the whole organism, explaining the amazing concerted actions of complex living organisms. 
Regarding the biophysical visual representation idea, it should be stressed that the phrase 
“altraweak biophoton emission” is confusing, as it suggests that ultraweak biophotons are not 
important in cellular mechanisms but are by-products of free radical reactions. In contrasts 
externally measured ultraweak biophoton emission from cells and neurons is principally 
produced from natural oxidation processes on the surfaces of cellular membranes as 
demonstrated by Blake et al. 2011, Fig 37). However, the real biophoton intensity, as produced 
in mitochondria (see Fig. 30), as well as DNA/RNA, can be fundamentally higher inside cells 
and neurons (Bokkon et al., 2010) compared with the biophoton intensity in their surrounding 
environment which makes it possible for the emergence of intrinsic biophysical pictures in V1 
visual areas (Fig. 38 ). 


Long-term visual memories may not stored as biophysical pictures but as redox regulated 
epigenetic codes. During visual imagery, top-down processes trigger and regulate the 
epigenetic encoded long-term visual information. Next, according to retrieved neural 
epigenetic information, mitochondrial networks in synchronized neurons generate patterns of 
biophotons through redox reactions, which can produce intrinsic biophysical pictures in 
retinotopic and mitochondrial rich visual neurons during visual imagery, REMS associated 
dreams or visual hallucination (Bokkon, 2009; Bokkon and D'Angiulli, 2009; Bokkon et al., 
2010a). First biophoton experiments may support our biophysical pictures representation. 
Namely, Dotta and Persinger, (2011) and Dotta et al. (2012) observed cognitive coupling with 
biophoton emission in the brain during subjective visual imagery (Fig. 31). In addition, the 
biophoton emissions were strongly correlated with EEG activity and the emergence of action 
potentials in axons. In addition, Sun et al., (2010), revealed that biophotons can conduct along 
the neural fibers which supports this biophysical picture hypothesis. It appears that 
biophotonic and bioelectronic activities are not independent biological processes in the 
nervous system, and their synergistic action may play a significant role in neural signal 
processes 
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Fig. 38 : Bio-photons locally produced in brain tissue may play a role in visual perception of 
green- colored object. 


Stuart Kauffman: Consciousness & the Poised State 


In the final stage of his book Reinventing the Sacred, Kauffman, 2008, argues that 
consciousness derives from a “poised state’ between quantum coherence and decoherence into 
classical states. He looks to the transition from a quantum world of persisting possibilities to a 
classical world of actual possibilities. The acausal nature of quantum mechanics is central to 
his thinking. The Schrödinger equation is solved for the amplitude of the electron at each point 
in space. These eigenfunctions square the amplitude at each point in space, and define the 
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probability of finding an electron at each point in space. Nothing known causes the electron’s 
choice of position, there are only probabilities at every point in space. For Kauffman, quantum 
mechanics breaks out of the causal closure of the reductionistic tradition. Amongst other 
things he suggests that this might resolve the problem of freewill, which cannot exist within 
deterministic physics. 


Kauffman discusses the concept of phase information. The interference pattern seen in the 
two-slit experiment requires all the phase information on the final screen to add together to 
give the peaks and troughs of the interference pattern. Decoherence involves the loss of phase 
information as a result of interaction with the environment, often described as a heat bath of 
quantum oscillators. The interaction with the environment in seen as comparable to the 
interaction with the measuring device in the Copenhagen interpretation. However 
decoherence may not be as clear cut as the Copenhagen type measurement. In certain 
circumstances, only part of a system decoheres and some coherence remains. 


Kauffman, 2012, places consciousness at this “poised state’ where part of the system decoheres 
and part is coherent. The coherent state is suggested to influence the classical decoherent state. 
In looking for such a system, Kauffman examines the recent research on photosynthetic 
systems. In photosynthesis photons are captured by the chlorophyl molecule that is held by 
antenna protein. The chlorophyl molecule maintains quantum coherence for up to 750 
femtoseconds. This is longer than the classical prediction, and is viewed as responsible for the 
higher than classically predicted efficiency of energy transfer. The antenna protein plays a role 
in preventing more rapid decoherence, or in inducing recoherence in decohering parts of the 
chlorophyll molecule. Part of the quantum system may start to decohere, but be forced back 
into coherence, sometimes described as quantum error correction. Within the chlorophyll 
molecule the superposition of the Schrodinger solutions allows the simultaneous exploration 
of all the possible pathways. This is more efficient than the serial or one-path-at-a-time 
exploration, and is taken as an explanation for the mid 90 percentage efficiency of the system, 
in contrast with the 60-70% predicted for a classical system. 


Kauffman thinks that the system seen in the chlorophyll molecule raises the possibility that 
webs of quantum coherence or partial coherence can extend across a large part of a neuron, 
and can remain poised between coherence and decoherence. Kauffman’s discussion refers to 
coherent electron transport, but he recognizes that other forms of coherence such as phonons 
and electron spin could be relevant. 


The ‘poised state’ is supposed to span states that are between being mainly coherent and 
partly decoherent. Information injected into the system can induce recoherence. The flow of 
information into cells is seen as a means by which recoherence could be induced and 
coherence maintained. In other writing, Kauffman, 2012 suggests a two-way flow of influence, 


116 


with quantum possibilities effecting classical systems, while classical systems could influence 
recohering quantum systems (Fig.39). 


In relating quantum coherence to consciousness, Kauffman assumes like Hameroff that 
coherence would have to be sustained for the milliseconds timescales associated with neural 
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Fig. 39: Schematic representation of a poised realm allowing coherence and de-coherence 
cycles, potentially occurring at the level of channel proteins as related to neurotransmission 
(left) and involving quantum features such as wave function reduction, entanglement, 
superposition and a super-causal projection in a hypothesized space-time projection or 
alternatively quantum geometric space time perturbations at the Planck scale (right part). 
Taken from Meijer, 2014. 


processing, rather than the femto- and picosecond timescales associated with quantum 
coherence in photosynthetic organisms. It might be debatable if a direct one-to-one correlation 
between processing activity and conscious episodes is necessary. 


Post-Bohmian concepts of a Universal Quantum Field 


The concept of a Universal knowledge field was previously also framed as Universal 
Consciousness, Cosmic Consciousness, Universal Mind, Universal Memory, Universal 
Intelligence, Holographic Memory, Collective Consciousness, and the Plenum, among many 
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other terms. The concept that information can take a universal character and that all 
information is present in a general knowledge field can be treated from a number of 
backgrounds and perspectives (see below). In principle, this item can only approached 
through a general treatment of the modality of evolution of intelligence and therefore is purely 
based on human knowledge: natural laws, evolutionary theories, historical analyses and 
philosophy, since clearly everything we discuss and project and all we can say on observed 
nature entails the product of human deliberation. One could say that there is no known source 
of knowledge outside human experience. 


In the above mentioned studies, the human brain is generally seen to function as an interface 
between individual and such a universal consciousness. It is worthwhile therefore to take a 
further look at a number of potential modalities for such an “information” domain in the 
following. In the “Noetic Field Theory” of Amoroso et al. (1999), vacuum (zero-point) 
quantum fluctuations and gravitation were introduced as potential mechanisms explaining 
non-local information exchange. So called noetic effects couple operators of a noetic field to 
specific loci of pumped Frohlich-like coherent states. This was seen as a phase regulator into 
the patterns of Pribram's holonomic formations. The pumping mechanism for this process is 
inherent in the self organization of the system. The radiation pressure of the Bose states, 
Fermi-quasi-particle transitions, vacuum zero point fluctuations, and string dynamics are 
considered to be instrumental in driving this dynamic transpersonal 'memory of being’. This 
was supposed to be a dynamic Hilbert space storing archetypal forms of the personality or 
psyche. 


The force carrier of the electromagnetic field is the photon. At a microscopic level, therefore, 
the interaction between the constituent particles of matter and the quantum vacuum involves 
photons being exchanged between the virtual particles of the vacuum and the quarks and 
electrons in matter. Basically, any charge in elementary matter, may distort, or "polarize", the 
quantum vacuum in the immediate vicinity, through attracting virtual particles with opposite 
electrical charges and repel virtual particles with similar electrical charges. 


In quantum field theory, the fabric of space is visualized as consisting of fields, that at every 
point in space and time exhibit a quantum harmonic oscillator, interacting with neighboring 
oscillators. Further, and also critically importantly, the wave solutions are in pairs. This means 
that whenever the phase arrangements of intersecting plane waves produce an electron, they 
will also necessarily produce the opposite phase positron next to it (they will also have 
opposite spin states). This explains matter-antimatter pair production, which is occurring 
everywhere in space all the time, because space vibrates in two distinct patterns (particles and 
quantum fields) that are constantly switching (see also Fig. 40). Splendid work on 
teleportation, both in theory and experiment as reported in Nature by Sudbury (1997) and 


Bouwmeester et al. (1997) and in line with the work by Marcer and Schempp (1997), makes it 
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clear that non-local quantum information represented by entanglement of particles in this field 
could be recovered locally as useable information. 
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Fig. 40 : An integrated scheme depicting the Universe as a circular flow of information with its 
material (right part of the figure) and mental (left), aspects. The latter does not imply a dualistic 
approach, rather a complimentary and unitary matter/mind modality is assumed. This concept 
assumes a central quantum information field, that provides the very basis for creation of our universe 
and dynamically evolves further through cyclic feed-back processes from the present reality, in which 
natural (among others human) and artificial intelligence play crucial roles in observation and 
participation (see text for further explanation, see also Meijer, 2012). 


Of note, if we assume a collective storage of all information that is present and/or evolves in 
our Universe and that humans and other intelligent species in the cosmos interact with such a 
knowledge field, it intrinsically implies that it cannot be solely treated as a by-product of our 
brain and intelligence in general (Fig. 40). At first sight this conflicts with current mainstream 
science and conventional pictures of reality. However the following may show that in fact 
there is solid ground and even overwhelming evidence for the hypothesis/concept of a 
universal knowledge field. These considerations are based on the current descriptions of 
nature on the micro level (string and spin theories), quantum mechanical concepts (such as 
entanglement, non-locality and resonance), cosmological models on energy (zero point energy 
and negative energy) as well as holographic concepts of reality and space/time modalities. In 
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addition, universal consciousness can be approached from transcendental human experience, 
including transpersonal consciousness and should be discussed against a meta-physical 
background, also in relation to the phenomenon of consciousness and self-consciousness as 
well as information theory (See Table 3). 


Table 3: Aspects Supporting the Concept of an Universal Information Field 


° Quantized spacetime of Leibniz, Whitehead and Penrose 

° Consciousness from a hyperspace view of Sirag 

° Implicate and explicate order of Bohm 

° Entanglement/non-locality in QM of Aspect and Bell 

° Domain of wave/particle duality and observer effect of Wigner and von Neuman 
° Tensed time and physical time of Primas 

° Holographic model of reality of Susskind, Bekenstein and t’Hooft 

° Fine-tuned Universe and Anthropic principle of Barrow and Tipler 

° Zero-point Energy Field of Heisenberg, Haisch and Ruedy 

° Block universe concept of Minkowsky and Einstein 

° Negative energy and syntropy of Fantapie and Di Corpo 

° Cosmometric description of consciousness of Penrose, Hameroff and King 

° Morphogenetic field concept of Sheldrake and Goshwami 

° Hard problem in consciousness studies of Chalmers 

° Transpersonal experiences and PSI Phenomena of Jahn and Dunne 

° Collective memory and synchronicity of Jung and Pauli 

° Metaphysics of universal consciousness of Gornitz and Grandpierre 

° Mathematical models for the fabric of reality of Tegmark and Deutsch 

° Noetic and holographic field theories of Amoroso, Mitschell, Di Biase and Germine 
° Extra-corporal organization of biological information processing of Berkovich 


In fact these collective aspects form an integral framework for the formulation for the 
architecture of reality and therefore should finally be expressed in the scientific dream of a 
“Theory of Everything (TOE)” that obviously should be consistent with itself, yet due to 
limitations of intelligence, even in the far future, can never obtain the full status of an “final or 
ultimate theory”. 


Various attempts have been made earlier to define a physical basis for a universal 
consciousness and/or a general information field. Apart from the seminal work of Jung and 
Pauli (1955) on collective consciousness and synchronicity, and that of Bergson (1991) on 
matter and memory, Bohm (1980), Susskind (1994) as well as ‘t Hooft (2001) and Bekenstein 
(2003), described the world as an information storing hologram. Hagelin (1987), and Sarfatti 
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(2011) described a unified information field and a “psychosphere”, respectively, based on 
quantum physics, integrating various aspects of the work of the earlier mentioned Bohm, 
Berkovich, 2001 elaborated on extra-corporal and collective processing of biological 
information. In the studies of Wolf (2008) tachyons (particles traveling backwards in time) 
were considered as instrumental in the creation of universal consciousness and discussed in a 
religious context, while Sarfatti (2011) proposed retrocausal (back from the future) 
holographic image computing. Di Biase (2009a and 2009b) proposed a quantum holographic 
model of brain-consciousness-universe interactions, based on the holonomic neural networks 
of the ealier mentioned Karl Pribram, the holographic quantum theory developed by David 
Bohm, and based on the non-locality property of the quantum field described by Umezawa, a 
subject that also was thoroughly discussed by Mitchell and Staretz (2011). 


Dirk Meijer: Bi-cyclic operating workspace with a top-down and bottom up 
flow of information 


The quantum field theories of the mind display both bottom up and top-down aspects as to 
brain function, and this is also true for the various isoenergetic (emergent) processes (Meijer 
and Korf, 2013). The latter would start at the Planck scale and gradually become expressed at 
higher molecular and cellular levels. Interestingly, such a combined vertical counter-flux of 
information (see Fig. 33) would provide an integrated cybernetic control system that may 
enable highly efficient and rapid perturbations in brain function, with some delay also being 
expressed at the “horizontal” neuronal network level. 


Within the various domains, an optimal communication might occur between the isoenergetic 
and quantum-based information flows, through wave/particle transitions as well as 
coherence/ decoherence cycles (horizontal arrows in Fig. 33). Within this dynamic context, the 
causal (our normal) time perception and tensed time perception are separated but can be in 
correlated states. The supposed interacting cycles of both the isoenergetic and quantum 
mediated streams of information may exhibit nonlinear features, enabling the amplification of 
minimal information signals for the realization of rapid action of the organism in relation to 
interpreting the environment. In a sense this micro-model shows similarities with the 
sequence- seeking and counter stream macro-model for information processing in the cortex 
(Ullman, 1991). 


In order to show how such a cyclic mental workspace could operate at the atomic/molecular 
and field levels, Meijer, 2014, Meijer and Korf, 2013 presented one example of a potential 
bidirectional information flow, that is based on the central role of Ca2+ ions under the control 
of various neuronal proteins. In this concept Ca2+ is viewed upon as an informational vehicle 
influencing the activity state of the neuron, (Pereira and Furlan, 2007). Similar schemes could 
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be imagined for other molecular mechanisms, mediating the tuning of cellular activity into 
large scale patterns, in the context of the creation of higher mental functions. As potential 
candidates, the hydrogen atom in relation to H2O and unpaired electron spins as present in 
DNA, other metal ions, as well as present in O2 and NO molecules (if associated with 
membrane proteins), have been proposed (Hu and Wu, 2004). 


The Concept of a Bi-cyclic Operating Workspace in Brain 


The quantum field theories display both bottom up and top-down aspects, and this is also true 
for the various isoenergetic (emergent) processes (Korf, 2010, 2012). Top-down supervenience 
was proposed to be mediated by a space-time memory domain build up during life time. 
Bottom up information transfer could originate at geometric space-time at the Planck scale, as 
earlier proposed by Penrose and Hameroff, 2012, and gradually may become expressed at 
higher molecular and cellular levels, while vice versa, wave state reduction in the brain may 
inform quantum fields on a continuous basis. Such a versatile operating bi-cyclic system may 
also allow neural signal amplification as well as forward and backward causation, the latter 
through holographic interference (Pribram, 1986, Mitchell and Staretz, 2011, Levin, 2012, 
Germine, 2007) of past (memory) and future informational aspects. 


This physically based brain structure may be instrumental in a complementary mode of recurrent 
types of information processing that may be crucial for integral mental perception and 
causation and can also accommodate symmetric time concepts (for the latter see: 
Atmanspacher, 2011; Primas, 2009; Aharonov et al., 2010). It is proposed that such a 
specialized “multi-layered” physical brain compartment, may represent a workspace in which 
the two bridging and super-causal isoenergetic and quantum processes, act in concert and in a 
complementary manner. The author envisions such an operating system being organized as a 
number of nested, spatio-temporal, domains that allow the bidirectional flow of information 
(bottom up and top-down, large arrows in the center block of Fig. 6). A multi-layered 
operational organization of brain in conscious perception, requiring a nested organization of 
electromagnetic fields, was recently proposed by Fingelkurts et al, 2013. 


Within the various domains, an optimal communication might occur between the isoenergetic 
and quantum-based information flows, through wave/particle transitions as well as 
coherence/ decoherence cycles (horizontal arrows in Fig. 41). In such a dynamic context, the 
causal (our normal) time perception and tensed time perception are separated but can be in 
correlated states (Primas, 2003). The here proposed interacting cycles of both the isoenergetic 
and quantum mediated streams of information may exhibit nonlinear features (see Freeman 
and Vitiello, 2008), enabling the amplification of minimal information signals for the 


realization of rapid action of the organism in relation to interpreting the environment. In a 
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sense, this micro-model shows similarities with the sequence- seeking and counter stream 
macro-model for information processing in the cortex (Ullman, 1991) 


The cyclic mental workspace 
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Fig. 41: Potential cybernetic effects on various levels of brain organization: Starting in the 
upper middle part and following a sequence to the right the following elements are pictured: 
spin networks on the Planck scale, superstring modalities of elementary particles, elementary 
wave/particles (bosons, electrons), atomic structures such as metals and ions, molecular 3- 
dimensional structures, cell organelles and membranes, single neurons, networks of neurons, 
intercellular spaces and electromagnetic force fields, whole brain with right and left 
hemispheres, brain as part of the nervous system and whole body, and finally brain as 
holographic expression of cosmic consciousness. A hypothesized mental workspace is depicted 
in the center with bidirectional (circular) of quantum and isoenergetic information flows. The 
two domains may be quantum correlated. 


It should be emphasize that the sequential steps (on the right in Fig. 41) may contain classical 
neurological mechanisms, except spin- and/or string-mediated initiation events that should 
be merely seen as quantum processes. At the bottom micro-level, such an information flow 
may be initiated on the level of string mediated collapse of wave function (Mavromatos and 
Nanopoulos, 1995) and/or may operate through spin-dependent transformation of classical 
and quantum mechanical information, that may also be the basis for the so-called quantum 
potential or pilot waves of the implicate order proposed by David Bohm, 1987. The 
corresponding 4-dimensional space-time domain also introduces aspects of two-times physics, 
tensed and causal time (see also Fig. 41). 
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As mentioned above, Penrose, 1989, proposed that spin networks could be fundamental in the 
description of space-time in a background lacking manner (see for the latter also Rovelli, 1996 
and Smolin, 2004). In the brain, spin-networks were pictured as electron-unpaired electron 
spins that represent pixels, collectively forming a “mind screen” that is known to be highly 
sensitive to fluctuating internal magnetic fields and action potentials. Such perturbations were 
considered to modulate neural dynamics, but also could enhance synchronization and 
stochastic resonance as have been noticed in brain (Hu and Wu, 2004). The particular spin 
chemistry bridges classical neural activity, serving as input via the magnetic influences on 
biochemical processing. Spin network dynamics may enable a quantum decoherence-resistant 
entangled modality of wave collapse since, through tunneling, they are rather insulated from 
the environment in decoherence-free subspaces, while repeated attention/intention (Zeno 
effect, see Stapp, 2012), may help in promoting coherent quantum states (Hu and Wu, 2004). 


Ca-related Information Flow in the Cyclic Mental Workspace 
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Fig. 42: The role of Ca2+ ions in the bottom-up and top-down information flow from the 
micro- to macro- level in the neuronal organization of the brain, as related to higher cognitive 
functions and consciousness. 


In order to show how such a cyclic mental workspace could operate at the atomic/ molecular 
and field levels, we present one example of a potential bidirectional information flow, that is 
based on the central role of Ca2+ ions under the control of various neuronal proteins. In this 
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concept Ca2+ is viewed upon as an informational vehicle influencing the activity state of the 
neuron, (Fig. 42, based on the data of Pereira and Furlan, 2007). Similar schemes could be 
imagined for other molecular mechanisms, mediating the tuning of cellular activity into large 
scale patterns, in the context of the creation of higher mental functions. As potential 
candidates, the hydrogen atom in relation to H2O and unpaired electron spins as present in 
DNA, other metal ions, as well as present in O2 and NO molecules (if associated with 
membrane proteins), have been proposed (Hu and Wu, 2004). 


The informational aspect of Ca2+ is encoded in positive and negative charges within micro- 
sites on the surface of a spectrum of flexible macromolecules that allow binary choices at 
various spatio-temporal levels. The latter may also depend on ultra-rapid conformational 
changes in proteins in pico-seconds, as influenced by locally induced electromagnetic fields, 
that thereby obtain a probabilistic electro-magnetic vibratory character, an aspect that could 
also play a role in the present isoenergetic brain model. In turn, local magnetic fields can 
influence neural firing patterns and induce regional convergent zones of brain activity that are 
produced through sub-threshold EPSP ‘s and inhibitory inter-neuronal synaptic activity, being 
amplified by reentry and recurrent circuitry (Pereira and Furlan, 2007). The importance of 
Ca2+ waves in fast strategic search algorithms in a sort of bioreaction quantum computing 
was stressed by Clark (2012). 


Total brain activity is determined by genetic and epigenetic information, neuro-plasticity, as 
well as functional cycles of efferent and afferent signals (internal copies and external mirror 
information), that reflect the interaction with the whole body and its environment and 
dynamically produce our inner worldview, earlier referred to as “personal universe” (Fig. 3). 


Of note, much of the sequential steps depicted in Fig. 41 and 42 are situated in single neurons. 
Yet, our model, in the higher-order levels, requires an integrating modality in which the firing 
patterns of millions of neuronal networks are translated in an meaningful overall brain 
response. Sensory processing involves the formation of wave packets affecting large 
populations of neurons, instrumental in the reciprocal broadcasting of excitatory patterns 
located at several brain regions (Freeman an Vitiello, 2006), and inducing neuronal assembly. 
Interestingly, in this process calcium waves along the astroglial syncitium may play a role, 
contributing to collective oscillations and synchrony and thereby to efficient binding of 
distributed neuronal activity. (bottom part of Fig. 42). Yet, proper information integration, 
transmission and exchange with outer information domains requires a guided interactive 
quantum process, in which the classical separation of sender and receiver is overcome through 
an act of measurement and/or proper resonance with the information source. This implicitly 
should be based on the phenomenon of entanglement and consequently on unitary and 
conscious field properties of the neural and exo-systems (McFadden, 2007, John, 2001, Bohm 


and Hiley, 1987). This allows the continuous exchange of meaningful information with global 
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magnetic fields as proposed by Mc Fadden, 2007 and Burke and Persinger, 2013 and/or a 
universal quantum knowledge field as earlier proposed by Bohm and Hiley, 1987). The 
implicate order concept was suggested to also contain personal information (our mental 
double in the universal consciousness domain, (Vitiello, 1995). In order to operate in a 
conscious as well as sub-conscious modes and also to enable modalities of self-consciousness, 
it was proposed that apart from the known 4 dimensions at least one or two imaginary 
dimensions are required (Carter 2013 a and b, Smythies, 2003), see Fig. 43. 


Neural interaction sites for bridging quantum information and rapid isoenergetic 
information transfer 


The bottom-up and top-down vertical neural pathways as schematically depicted in Fig. 41, 
likely form a fine-tuned organization of neurological/biochemical signature, functionally 
connected with deep quantum-based information processing. This requires that each 
sequential step should provide an output of the type that can be used in either of the two 
supposed systems: quantum wave information should be collapsed or de-cohered to material 
signals. This could occur for instance during synaptic vesicle release or through potential 
Casimir effects induced by zero-point quantum fluctuations in the synaptic cleft, or 
alternatively, in microtubuli (Hameroff, 2012), where material/physical information should 
be translated to a wave form and vice versa. 


Where in the brain, and how, could coherent wave superposition and quantum coherence 
occur? A number of sites and various types of quantum interactions have been proposed. 
Microtubules may indeed be an important ingredient (Hameroff and Penrose, 2013), however 
various organelles and bio-molecular structures including clathrins, myelin (glial cells), pre- 
synaptic vesicular grids (Beck and Eccles, 1992) and neural membrane proteins (Marshall, 
1989) might also participate. In this framework, quantum coherence may be induced by 
pumping by thermal and biochemical energies (perhaps in the manner proposed by Frohlich, 
1968; 1970; 1975. 


As mentioned in the previous sections, it was inferred by Korf, 2010, 2012, that the ultra rapid 
responses of the brain cannot be explained by classical nerve excitation, action potentials, 
neurotransmitter release and further propagation and integration of neuronal activity. Instead 
molecular perturbations were suggested mediating high frequency conformational changes in 
neural proteins that have been shown to exhibit a vibrational state. Evidence for coherent 
excitations in proteins has indeed been reported, (see for example Georgiev, 2008;Vos et al, 
1993). Tests show that there is a minimum timescale of about 30 ms needed for a subject to 
distinguish two sensory inputs as being separate. This means that consciousness cannot be 
slower than 30 ms. However, patients with time agnosia, who have subjective experience of 
the passage of time, confirm that it is physically possible to have consecutive conscious steps 
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that are experienced as simultaneous. From this it is argued that the real units of consciousness 
could be at the picoseconds level, although such units cannot be discerned by the conscious 
subject. 


The poised realm of reversible coherence/ de-coherence process (Kauffman, 2012a, 2012b, 
could be situated in micro-sites that house such a conversion capability (Fig. 39). 
Mathematician Shor, 1996 proved a quantum error correction theorem for quantum 
computers. If quantum degrees of freedom in a quantum computer are de-cohering due to loss 
of phase information from the computer (the system) to its environment, then Shor showed 
that if information is added to the system from the outside, the decohering degrees of freedom 
could be made to recohere again. Recoherence can occur, for instance, being driven by 
coherent electromagnetic field whose intensity and period distribution can be tuned non- 
randomly, thereby injecting information that results in a new controlled superposition state 
(Kauffman, 2012b). This clearly says that re-coherence is, in principle, possible. This idea finds 
support in the papers of physicist Briegel, 2006 showing that a quantum coherent "entangled" 
system can decohere to classicity than recohere to quantum entangled coherence. 
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Fig. 43: Consciousness and the self requires at least five physical dimensions ( see Carter, 2013 
and Smythies, 2003). 
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In looking for such a system, Vattay at al, 2012), examined the recent research on quantum 
properties of photosynthetic systems (reviewed by Arndt, 2010, Lloyd, 2012). In 
photosynthesis photons are captured by the chlorophyl molecule that is held by antenna 
protein. The chlorophyl molecule maintains quantum coherence for up to 750 femtoseconds. 
This is much longer than the classical prediction, and is viewed as responsible for the higher 
than classically predicted efficiency of energy transfer. The particular antenna protein plays a 
role in preventing more rapid decoherence, or in inducing recoherence in decohering parts of 
the chlorophyll molecule. Part of the quantum system may start to decohere, but be forced 
back into coherence, described by the abovementioned quantum error correction. Kauffman 
thinks that this raises the possibility that webs of quantum coherence or partial coherence can 
extend across a large part of a neuron, and can remain poised between coherence and 
decoherence (Fig. 39). 


In relating quantum coherence to consciousness, Kauffman assumes like Hameroff that 
coherence would have to be sustained for the milliseconds timescales associated with neural 
processing, rather than the femto- and picosecond timescales associated with quantum 
coherence in photosynthetic organisms. 


Hameroff and Penrose, 2011, 2012, required quantum coherence to be sustained for 25 ms. 
Tegmark’s, 2005 paper, aimed at refuting Hameroff’s Orch OR theory did not consider 
coherence over shorter timescales, because he was directing his argument at the longer 
timescales of Hameroff’s primary theory. Georgiev, 2000, queried whether there is any 
evidence that consciousness has to arise over a milliseconds timescale. If consciousness could 
operate over a picosecond or shorter timescale, then Tegmark’s calculations do not present any 
problem for quantum consciousness. 


In addition to vertical bottom up and top down information transfer, rather separately 
organized neurological and quantum pathways could “horizontally” communicate by 
correlated time domains or be helped by local resonant or entanglement properties (see Fig. 41 
and 39). In this respect, a number of potential intra-neuronal and inter-neuronal connective 
mechanisms should be taken into account. Solitons, described as dissipative waves or 
tunneling bio-photons, have been proposed as intracellular local effectors by Georgiev and 
Glazebrook, 2006; Dotta, 2012. Interestingly, even a process of photon quantum teleportation 
(Salari et al., 2010) have been suggested for long distance signaling in the brain, a process that 
both employs classical and quantum elements. Ehresmann et al., 2011, stresses the dynamic 
character of a multi-scale flexible brain structure, varying over time and with a hierarchy of 
complexification levels, in which higher cognitive and mental processes can develop. This 
occurs within a 5-dimensional global landscape with retrospective and prospective elements 
that, among others, result in changes in the synchronization of neuronal assemblies as well as 
dynamic adaption of neuronal contacts. In this sense the dynamic flow of information in the 
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brain may mirror the circular flow as it occurs from the micro- to macro scale in the whole 
universe and vice versa (Fig. 44). 


Such a multidimensional space/time brain structure, being open to external electromagnetic 
and quantum fields, could also provide an interpretation framework for understanding of the, 
until now, non-comprehensible time delays in subconscious and conscious perception, the 
inner knowing of qualia as well as the subjective experience of transpersonal and extra- 
sensory events such as intuition, serendipity, clairvoyance and telepathy ( Libet, 2001, 2006, 
Jahn and Dunne, 2004). 


In summary: A double “countercurrent” operating workspace in the brain is postulated (see 
Fig. 41), representing a complementary mode of isoenergetic and quantum information 
processing. This workspace houses cycling (vertically and horizontally interacting) 
information flows that may be instrumental in highly rapid mental perception and causation 
and can accommodate time symmetry as well as nonlinear elements. The vertically directed 
cycle of flow includes interaction with electromagnetic and quantum fields that enable vice 
versa exchange of information with a universal knowledge field. 
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Fig. 44: Information flow at the micro- and macro scales of the universe 
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Zero-point energy: the vacuum 

Quantum mechanics predicts the existence of what are usually called "zero-point" energies for 
the strong, the weak and the electromagnetic interactions, where "zero-point" refers to the 
energy of the system at temperature T=0, or the lowest quantized energy level of a quantum 
mechanical system. Zero-point energy is the energy that remains when all other energy is 
removed from a system. A harmonic oscillator is a useful conceptual tool in physics. 


Classically, a harmonic oscillator, such as a mass on a spring, can always be brought to rest. 
However a quantum harmonic oscillator does not permit this. A residual motion will always 
remain due to the requirements of the Heisenberg uncertainty principle, resulting in a zero- 
point energy, equal to 1/2 hf, where f is the oscillation frequency. Zero-point energy was 
experimentally demonstrated with the so called Casimir Effect, a unique attractive quantum 
force between closely-spaced metal plates. Casimir force was shown to be due to radiation 
pressure from the background electromagnetic zero-point energy which has become 
unbalanced due to the presence of the plates, and which results in the plates being pushed 
together. (Fig. 45) 


Electromagnetic radiation can be pictured as waves flowing through space at the speed of 
light. The waves are not waves of anything substantive, but are ripples in a state of a 
theoretically defined field. However these waves do carry energy (and momentum), and each 
wave has a specific direction, frequency and polarization state. Each wave represents a 
"propagating mode of the electromagnetic field." Each mode is equivalent to a harmonic 
oscillator and is thus subject to the Heisenberg uncertainty principle. From this line of 
reasoning, quantum physics predicts that all of space must be filled with electromagnetic zero- 
point fluctuations (also called the zero-point field) creating a universal sea of zero-point 
energy. The density of this energy depends critically on where in frequency the zero-point 
fluctuations cease. Since space itself is thought to break up into a kind of quantum foam at a 
tiny distance scale called the Planck scale (10-3 cm), it is argued that the zero point fluctuations 
must cease at a corresponding Planck frequency (108 Hz). If that is the case, the zero-point 
energy density would be 110 orders of magnitude greater than the radiant energy at the center 
of the Sun). 


Zero-point energy has the desired property of driving an accelerated expansion, and thus 
having the requisite properties of dark energy, but to an absurdly greater degree than 
required, i.e. 120 orders of magnitude. Work by Christian Beck, and Michael Mackey, 2006 
may have resolved the 120 order of magnitude problem. In that case dark energy is nothing 
other than zero-point energy. In “Measureability of vacuum fluctuations and dark energy” 
and “Electromagnetic dark energy” they propose that a phase transition occurs so that zero- 
point photons below a frequency of about 1.7 THz are gravitationally active whereas above 
that they are not. If this is the case, then the dark energy problem is solved: dark energy is the 
low frequency gravitationally active component of zero-point energy. SED studies published 
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in the 1990s showed that a massless point-charge oscillator accelerating through the zero-point 
field will experience a Lorentz force (from the magnetic components of the zero-point 
fluctuations) that turns out to be directly proportional to acceleration, allowing the derivation 
of the fundamental F=ma relationship of mechanics from electrodynamics. This points to the 
electromagnetic quantum vacuum as the origin of forces which appear as inertial mass. 


Andrei Linde, in a seminal article in 2003 , postulated that our rather homogeneous part of 
the universe emerged from a chaotic initial state and that the universe may consist of different 
exponentially large domains where the properties of elementary particles may be different. 
According to quantum field theory, the so called empty space is filled with quantum fluctuations, a 
scalar field that grew during inflation, which also may have led to different domains with different 
properties. Our part of the universe is considered to be a selection with specific inflation 
conditions in which the physical constants take values that enabled our kind of life. According 
to Linde, this provides a simple justification for the so called Anthropic principle (Barrow and 
Tipler, 1986) and does not require a multiverse concept. The question than arose how the 
laws of Nature in our part in the universe became into existence. The answer formulated by 
the author is very much in line with the principles of quantum physics: the final structure 
becomes only fixed after measurements are performed! 
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Fig. 43 : Left: The universal, all pervading "zero energy field" as a vacuum with fluctuations of 
quantum waves or particle/antiparticles (insets right). Through superposition and photon 
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polarization) information storage is possible. Two plates at a very narrow distance (left below) show 
attraction since the virtual particles outside can exert more pressure than the spatially expelled 
particles inside (the so called Casimir effect that demonstrated the universal presence of zero point 
energy). The anti-particles travel in a reversed time mode. 


This implies that the final fine tuning of our world somehow is closely related to the evolution 
of life and consciousness. If our universe is a wave function, without observers or participants 
it would be a dead universe. Our knowledge of the world begins not with matter but with 
perceptions, said Linde, 2005. It is possible that consciousness, like spacetime has its own 
degrees of freedom and that neglecting it leads to a description of the universe that is 
fundamentally incomplete. He finally stated: all matter in the universe was produced with 
quantum fluctuations after the end of inflation. Quantum effects combined with inflation 
made the universe not only infinitely large but also immortal and afforded a beautiful and 
self-consistent pattern. Are we uncovering the universal truth or does this beauty rather 
deceives us? We should be kept in touch with solid and well established facts, without 
forgetting the urge of scientific freedom and speculation. 


Amit Goswami: The vacuum as universal information field 


Quantum aspects of life 

The following section largely sites and summarizes the excellent article of Goswami, 2005. 
“Morphogenesis, the growth of a complete organism from a single cell embryo, is a 
phenomenon of biological order of unprecedented precision timing of correlated events of 
both spatial and temporal nature. One doesn't see anything like this in dealing with inanimate 
matter. Naturally, beginning with Erwin Schrodinger, 1959, 1986, an impressive group of 
scientists have suggested that the currently known laws of physics may not be enough to 
explain morphogenesis. Many biologists have propounded the idea of a morphogenetic field -- 
a condition of space that retains the memory of the form that the embryo evolves towards 
under the guidance of the fields. But these earlier works hold on to the concept of local fields 
and also to the materialist belief in "upward causation" -- the supremacy of matter as the cause 
of everything. 
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But morphogenesis, as proposed by Sheldrake, 2005, has overtones of teleology (the idea that 
some final purpose is driving the system) to many. One has recently injected new principles in 
the old idea of morphogenetic fields to incorporate teleology, non-locality, and downward 
causation. Sheldrake’s morphogenetic fields are purposive and non-local. They are not 
material. They are capable of downward causation in matter through a new principle called 
"morphic resonance". As soon as a new form comes about, it sets up its own field which is 
continually reinforced with its ongoing replication, thus explaining the memory exhibited in 
morphogenesis. However, there is the fundamental question of the source of the 
morphogenetic fields that resonate with matter, since this exhibits an implicit dualism. 


The purpose of the following section is to show that although dualistic in its original form, 
morphogenesis can be given sound footing on the basis of Quantum principles applied in the 
conceptualization of the living cell within the context of a new science -- science within 
consciousness, a science based on the primacy of consciousness. This will take up the necessity 
of a new formulation of biology within the primacy of consciousness and indicate how 
morphogenesis theory is a precursor and a special case of this new theory. The dualist 
objections against this new are next resolved. A quantum explanation of morphic resonance is 
then given. The question of experimental verification is briefly discussed. 


How Form is Remembered 


A real problem of morphogenesis is non-locality -- how local interactions can control global 
development. How does a cell in the big toe know where it is with respect to the whole body 
so that its function in form-making is switched 'on' appropriately so that the cell can do what 
is required of it at its position in the toe? If the blueprint of switching is itself in the DNA (as 
materialist biologists would have it), then how does the toe cell know only to activate the 
relevant part of the blueprint? We can see that there has to be a "metaplan" -- a meta-blueprint 
that functions in a non-local way, both spatially and temporally. Somehow the micro DNA 
strand of one single cell has to exert influence on a vast collection of cells spread across a 
Macro region of spatial volume and over the whole time that the embryo development takes 


In materialist theories (apart from the concept of particles), there is also the concept of "force 
fields". The difference between the two concepts is interesting. Whereas particles are discrete, 
fields form a continuum. They have a wholeness. For example, if we cut a magnet that 
generates a magnetic field, we get two of the same magnetic field -- not two halves of the 
original one. This generates the idea that perhaps the holistic field concept has some 
usefulness for discussing a holistic phenomenon such as morphogenesis in biology. 


The field concept has been used in biology quite powerfully and in connection with 
morphogenesis by the theoretical biologist Waddington who had a flare for language. He 
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created important words in his characterization of the morphogenetic field called "chreode", 
which is a "canalized" pathway in an "epigenetic landscape". As an illustration, consider the 
motion of the ball sliding down a landscape of hills and valleys. The ball follows particular 
valleys. Its motion downward is canalized. Similarly, the development of particular parts of 
the embryo is canalized toward particular end points. The canalized motion of the ball is 
relatively immune to perturbation because of the hills that separate it from other neighboring 
valleys. Similarly, said Waddington, the canalized development of the embryo is also immune 
to small amounts of environmental perturbations. But Waddington's fields -- interesting as 
they are as an idea -- will not do for morphogenesis for they are local. 


So is it the morphogenetic field that tells the particular DNA of a cell which part of the form- 
making plan to activate? They can if a plan is stored in the fields themselves which are non- 
local. Suppose the DNA are just receivers (like radio receivers) rather than the generators of 
the information of the plan. Radio receivers can receive a signal because they resonate with the 
electromagnetic wave of the signal. Similarly, the DNAs receive the morphogenetic signal (the 
instructions for activation of a particular part) via morphic resonance. 


Fig. 46: Perception of Universal consciousness at all levels (middle), requires a holistic approach to 
cultural, historic and personal experience of reality 


Thus morphogenesis explicitly deviates from materialist models of biology where everything 
is assumed to be the product of upward causation, emergent as they may be. Morphic 
resonance is one way of introducing downward causation in biology. The purposeiveness 
exhibited in biological form-making arises from this downward causation. 
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Of course, since the plan is global and non-local, morphogenetic fields also have to be non- 
local. And here, the theory is departing from the philosophy of scientific or material realism 
(according to which nothing can exist outside of matter and its rules of locality). And the 
theory is explicit about the non-locality of his "morphic" (short for morphogenetic) fields -- a 
non-locality, he says, that may even be of Quantum origin. Morphic resonance is also 
postulated to be the basis of memory or repetition of living forms. Morphic resonance consists 
of influence of "like upon like" previous patterns of form on present patterns of form, 
reinforcing the pooled memory of the species. In this way, morphic fields are different from 
any other postulated in biology by virtue of his bold hypothesis of (a) downward causation 
and purposiveness; (b) non-locality; and (c) morphic resonance with memory property. 
Indeed, with these properties of morphic fields, all of the difficulties of biological 
morphogenesis of materialist theories are resolved. But morphic field theory, seemingly has an 
implicit dualism, if postulated to transcend matter. They are capable of influencing matter. 
Resonance phenomenon in radio needs electromagnetic wave propagation between a source 
and a receptor. In this theory, there is the receptor (the living object) and there is the 
information being received (the morphogenetic fields). But the source is left ambiguous and 
implicit. But leaving out the source of morphogenetic information is the reason that one 
cannot explain how the first such field comes into being. He leaves it to "some inherent 
creative intelligence in mind and nature" (Fig.46). 


This intuition is correct, and that this intelligence is consciousness itself, looked upon as the 
ground of all being. Consciousness acts on matter in conjunction with a vital body that 
contains the blueprints of biological forms. That is the source of morphic information. And the 
function of morphic fields and resonance is carried out by consciousness simultaneously 
choosing actuality from possibility forms of both the vital and the physical body of an 
organism. And yet, this process does not involve dualism. Instead, the process involves self- 


referential quantum measurement (see later). 
Who Programs? 


Materialist biologists talk about programs of morphogenesis stored in DNA, but are confused 
by the question of who programs the DNA, the biocomputer? The only answer for the 
materialist is environmental conditioning driven by competition for survival and natural 
selection. Furthermore, as Gregory Bateson pointed out a long time ago, computer learning is 
low-level learning. It is learning by producing memory. Computers cannot learn the context of 
learning. In other words, they can learn within fixed contexts, but they cannot change contexts. 
In other words, genetic programming may be adequate for understanding morphogenesis 


under ordinary circumstances, but not for situations where regulation or regeneration of forms 
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(see later) takes place. Nor is genetic programming able to explain how a new context for 
morphogenesis is learned. 


Another difficulty with the concept of genetic programming, within the strict materialist 
philosophy, is that classical programs can never simulate non-local behavior. So even with 
genes forming a cooperative program, can we understand the non-locality of morphogenesis 
with this concept? 


In science within consciousness, we propose that there is a creative programmer -- consciousness 
itself. Consciousness is creative and changes the contexts of learning in the programs of the 
living cell. Not only is morphogenesis explainable with this hypothesis but also is the 
evolution of new forms. And not only morphogenesis and evolution, but the door is also 
opened to understand Life itself as a manifestation of consciousness as different from 
insentient matter. 


For Life, there has to be a new organizing principle. But it is unlikely that such organizing 
principles reside in matter emerging at the appropriate level of complexity. But if downward 
causation and purpose are phenomena of consciousness, and if consciousness is the 
organizing principle for Life, how does consciousness intervene into the behavior of matter 
that make up the world of manifestation? If the world really ran by Newtonian laws, there 
would be no way for such intervention. Fortunately, the world is not Newtonian. Ever since 
the beginning of this century we have been discovering the novelties of a new mechanics that 
originated with the study of motion of submicroscopic objects. The matter of the world obeys 
this new mechanics called Quantum Mechanics. But this mechanics lacks closure, thus making 
room for consciousness to intervene in the affairs of matter. Quantum Mechanics -- broadly 
interpreted within the philosophy that consciousness is the ground of all being (perennial 
philosophy or monistic idealism) -- gives us an adequate science of becoming in the biological 
world. 


There is one more important question -- the question of meaning. Computers process symbols 
but not the meaning of symbols. The meaning exists in the mind of the programmer. 
Computer scientists routinely assume such a psychophysical parallelism in their theories as 
discussed by Varela, Thomson, and Rosch, 1991, and even by Dennett, 2007. Similarly, the 
meaning of living functions and attributes such as maintenance, reproduction, evolution, and 
form must be carried in a separate body within consciousness. This body is traditionally called 
the "vital body. In summary, we need a theory of bio-physical parallelism -- a simultaneous 
and parallel functioning of a vital body and a physical body. But the introduction of the vital 
body (and consciousness) in biology surely raises the specter of dualism. It is the solution of 
the problem of dualism with the help of quantum measurement theory that makes science 


within consciousness a viable concept for biology. 
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How Consciousness Creates Biological Order Without Dualism 


It is well-known that Quantum Mechanics is not deterministic but probabilistic. Quantum 
mathematics (the Schrodinger equation) calculate possibility waves (the wave functions, the 
square of which determines probability). Normally for doing physics and chemistry, since one 
is always dealing with myriad objects, the probability calculus works in a statistically 
deterministic fashion and dealing with grave questions of philosophy can be postponed. But 
this is not possible in certain situations of biology because a single system -- such as a single 
living cell (assuming that there is a quantum mechanism within the cell) -- is involved. 


For a single system, the question of quantum measurement become paramount. Who-or-what 
collapses the possibility wave into actuality? The possibility wave is a superposition of 
eigenstates. The process of measurement is always found to have reduced the superposition 
into a single eigenstate. But what causes this reduction? The mathematician John von 
Neumann said that consciousness does. When we look, when we measure, we choose the 
space-time actuality from superpositions of possibilities that exist in transcendent potentia. 
But von Neumann's idea that it is consciousness that brings into being the world of 
manifestation from the transcendent possibility waves of Quantum Mechanics met with 
considerable resistance. It was labeled dualistic. How can consciousness act on matter without 
violating the law of Conservation of Energy? If there are two simultaneous observers, whose 
choice counts for the outcome? Many alternative resolutions of the quantum measurement 
problem were proposed (e.g. hidden variables) to close down this window of idealism. But 
none succeeded. 


Progress toward opening the window of monistic idealism came in 3 steps. The first step was 
an epoch-making discovery by the theorist John Bell in 1966. Bell showed that the 
introduction of hidden variables into Quantum Mmechanics (i.e., a resolution of the quantum 
measurement problem suggested by many physicists) conflicts with the locality principle of 
material realism -- that influence can propagate only within the Einsteinian speed-of-light 
limit. But the basic non-locality of Quantum Mechanics has been verified experimentally by 
Alain Aspect and his collaborators in France. 


In the crucial second step, ignoring conventional wisdom, E. Harris Walker, 2000 Fred Alan 
Wolf, 1996, Ludwig Bass, 1971, Stuart et al, 1978, Henry Stapp, 2009 and Beck and Eccles, 
2003, all proposed -- implicitly or explicitly -- that our consciousness is related to the processes 
of quantum measurement in the brain. This opened the door for the third step. The 
measurement problem is squarely resolved when we turn the metaphysics of science upside 
down and posit consciousness as the ground of all being and thus -- having causal efficacy -- 
downward causation. What else can we say about a consciousness that collapses the quantum 
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possibility wave into actuality? All objects are quantum objects. Therefore, any machine -- 
such as the ones called "measurement apparatuses" that we use to amplify a quantum 
phenomenon -- itself becomes a possibility wave (a superposition of Macroscopically 
distinguishable possibilities) when in contact with micro-quantum possibility waves that they 
purport to measure. This includes such measurement apparatuses in our brain. 

Consciousness can collapse the whole conglomerate because it transcends the material 
Universe. Does such collapse constitute mind over matter? No, consciousness transcends the 
brain, whose states exist as possibilities within consciousness before collapse. Collapse consists 
of recognition and choice of one of these possibilities. The human brain may thereby function 
as an interface between personal and universal consciousness (Fig. 47). 


If transcendent consciousness is always looking and collapsing, quantum possibilities would 
never develop and all the wonderful phenomena of quantum physics that give us the 
technologies of computers, lasers, and superconductors would be impossible. This is called a 
"tangled hierarchy" because the causal efficacy does not lie entirely with either the subject or 
the predicate but instead fluctuates unendingly between them. 


Thus, realizing that the quantum measurement in an observer's brain is a tangled-hierarchical 
process helps us to understand our self-reference -- our capacity to look at the (collapsed) 
object of our observation separate from us, the subjects. Note also that this subject-object split 
is only appearance, just as the self-referential separation in the liar's paradox of the sentence 
from the rest of the world of discourse is only appearance. The subject that collapses, that 
chooses, that observes (or measures), that experiences dependently co-arises with awareness 
of the object(s) that are observed and experienced. They dependently co-arise (as appearance) 
from one undivided, transcendent consciousness and its possibilities. When consciousness 
identifies with the subject, there is (apparent) separation -- the subject-object split. Notice how, 
in this description, dualism is avoided because ultimately there is only undivided 


consciousness. 


Notice also that the self of self-reference in the quantum measurement of an unlearned 
stimulus operates with complete freedom to choose from the macroscopically distinguishable 
quantum possibilities offered by the brain (in other words, with creativity). However, due to 
conditioning, the freedom of choice is compromised for a learned stimulus. As a result of 
experience, the self thus acquires a conditioned mode, conventionally called the "ego". 
Therefore, in a self-referential system, consciousness can act in and identify with 2 different 
modalities: one is creative or quantum modality, and the other is conditioned or classical 
determined modality, as was also proposed by Vitiello. 


To make quantum measurement theory relevant in biology, we must postulate that self- 


referential quantum measurement already takes place in the living cell and is responsible for 
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the split of one consciousness and its possibilities into life and environment. This gives us a 
profound distinction of the living as opposed to non-living. This also opens the door for the 
explanation of both creative and conditioned modalities of biological evolution in the theory of 
punctuated equilibrium. According to this theory, the famous fossil gaps represent rapid 
evolution that gives rise to speciation. In between rapid epochs of speciation, there is gradual 
neo-Darwinian evolution which maintains species homeostasis. In the present theory, the 
rapid evolution is due to discontinuous, creative quantum leaps in the quantum mechanism of 
gene mutation in the cell. In between, the cell operates in the conditioned modality which is 
continuous and gradual -- in other words, neo-Darwinian. Now to the problem of bio-physical 
parallelism introduced in the previous section, how can we avoid dualism there? 
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The Brain as Interface between Individual 
and Universal Consciousness 


Cross section of our 3-D 
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Fig. 47: The human brain acting as an interface between individual and universal consciousness. The 
working space of the brain is depicted as a 3-dimensional incept of in a 4-dimensional space (pink 
ellipse), allowing input of information from both the past and future. This information includes ESP 
and PSI signals, the intensity of which is determined from emotional history and the emotional 
projections from anticipation the future. 


Avoiding Dualism in Bio-physical Parallelism 


Vitalism was rejected in biology because of its problem with interaction dualism (faced by all 
Cartesian type of dualism in general). If there are two separate dual bodies, what mediates 
their interaction and without violating conservation laws such as the Conservation of Energy? 
If the vital body exists in a parallel existence with the physical in exact correspondence 
(biophysical parallelism as enunciated by Leibnitz), the problem of dualism still larks. What 
maintains the exact correspondence? The solution that quantum measurement theory gives us 
is this: consciousness mediates the parallelism between the physical and the vital body. This is 
not dualism, because consciousness simultaneously collapses (non-locally) the quantum 
possibilities of the physical and vital bodies for its self-referential experience. These quantum 
superposition of possibilities already exists within consciousness which is only choosing by 
recognizing a particular possibility. Thus, it is not "mind over matter". This resolution of the 
problem of dualism requires that the vital body be a quantum body (i.e., its states describable 
by Quantum Mechanics as waves of possibility). 
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Evidence for the quantum nature of the vital body is found in the demonstration of non- 
locality. Qigong masters can non-locally affect the vital field of plants enough to enhance or 
reduce the rate of biochemical reactions involved in plant growth. Quantum objects obey the 
uncertainty principle. That is, we cannot simultaneously measure both their position and 
velocity with utmost accuracy. In order to determine the trajectory of an object, we need to 
know not only where an object is now but also where it will be a little later. In other words, 
both position and velocity simultaneously. So we can never determine accurate trajectories of 
quantum objects. 


Although the macro-bodies of our environment are made of the micro quantum objects that 
obey the uncertainty principle because of their grossness, the cloud of ignorance that the 
uncertainty principle imposes on their motion is very small. So small that it can be discounted 
in most situations. This is the so called “correspondence principle”. Thus, macro-bodies can be 
attributed both approximate position and approximate momentum and, therefore, trajectories 
(their possibility waves spread, but extremely sluggishly). For the physical world, we use the 
intermediary of the macro-bodies (a macro "measurement" apparatus) to amplify the states of 
the micro quantum objects before we can observe them. This is the price we pay, loosing direct 
contact with the microcosm so that we have a shared reality of physical objects in the 
macrocosm. Everybody can simultaneously see the physical macro-bodies. But vital substance 
is indivisible. For this substance, there is no reduction to smaller-and-smaller bits. There is no 
micro out of which the macro is made. The vital world is a whole or what physicists 
sometimes call an "infinite medium". There are waves in this infinite medium -- modes of 
movement that must be described as quantum possibility waves obeying a probability 
calculus. And we directly observe these quantum without the intermediary of the Macro 
measurement apparatus (there isn't any). But there is a price that we pay for the direct 
experience. The observation and experience of the vital modes of movement are subject to the 
uncertainty principle. What this means is that any observation disturbs the vital object so 
much so that another observation would not lead to the same experience. Therefore, experience 
cannot ordinarily be shared by two different observers. I is private, since it is experienced 
internally. In this sense a mental expression of individuality, operating in 5 dimensions can be 
inferred (Fig.48). 


Further note that the quantum picture enables us to think about the physical and the vital 
worlds differently from what we are used to. Normally, we tend to think of both of these 
worlds as made of substances (something "concrete"). Sure, the vital substance is more subtle. 
We cannot quantify it in the same way as we can the physical. But it is still a substance, or so 
we think. We must change our view. Even the physical is not substance in the ordinary sense, 
let alone the "vital". Both physical and vital worlds remain as quantum superposition of 


possibilities until consciousness gives them substantiality by collapsing an actual experience. 
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Individual Observer in the 5th Dimension: the Soul Revisited 


De levenslijnenin de 4de dimensie 


Mentale participatie en keuze 


ED i 


Zero-point Energy Field Laszlo Zero-point Energy Field 


Fig. 48: The human mind is positioned in a 4-dimensional domain, that may be constituted by a 
universal knowledge field (physically the zero-point energy field), in contact with its individual life 
line that consists of subsequent binary choices (upper right inset). The observer (soul) of the individual 
mind and its history is situated in a 5* dimension, (up left cartoon). 


The quantum system in the cell along with Macro-measurement apparatuses that amplify its 
states (and also make a record of the actualized states upon measurement) -- whose states are 
collapsed in a correlated parallel fashion with the states of the vital body -- can be said to have 
mapped the blueprint, the meaning, contained in the latter. This is similar to how we write 
software on computer hardware. The maps are inherited by all the cells of the body of a multi- 
cellular organism through cell division. The shared maps can solve some of the profound 
puzzles of biological morphogenesis. 


Non-locality in Morphogenesis 


The embryo of a highly-developed organism starts as a homogeneous structure-less entity that 
develops in successive stages that shows the evolutionary history of the organism. 

In materialism, we look for a materialistic beginning for everything. All development must be 
contained within the reductive components and their interactions. Materialist biologists now 
believe that the genes -- the DNA of the embryo cell -- contains a blueprint of the form that 
develops. The DNA is analogized to a computer. Its components behave according to 
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programs that contains all the necessary instructions for cell differentiation. But as already 
mentioned, there is a grave problem in this kind of thinking. 


The Phenomenon of Resonance 


Fig. 49: A schematic representation of resonance of two sources of wave information A and B 


The problem is this. How can local interactions among the components of the DNA give rise to 
such spectacular non-local correlations as exhibited by morphogenesis? If we think of the 
DNA as a computer, a classical computer, then the problem is that a classical computer can 
never simulate non-locality as shown by the physicist Richard Feynman. But if we assume a 
quantum component to the computing machinery of the cell, then non-locality is no longer a 
problem, and together with resonance (Fig. 49) may be instrumental in instructing the 
organism. It is readily recognized that biological correlations exhibited in morphogenesis are 
not only correlations that persist over distances but also over time. The distance correlations 
can be understood easily as the play of quantum non-locality. But how about the correlation 
over time? It turns out that the latter is also the play of quantum -non-locality. The name of 
this particular play is "delayed choice" of John Wheeler. The crucial point is that in the 
quantum picture, the morphogenetic forms take shape first as possibility forms. They are not 
manifest until a bifurcation of form occurs that necessitates choice. Such a bifurcation may 
involve a particular form that occurred in the past or a brand new form. Once collapse occurs, 
the entire causal pathway leading to the chosen form manifests at once as if by "delayed 
choice". Obviously this seems a teleological and future-oriented choice of form. But delayed 
choice is a well-known characteristic of non-locality in quantum measurement. It has been 
verified by laboratory experiments. 
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Evolution and Morphogenesis: a Quantum explanation of Morphic Resonance 


The lesson of the "delayed choice" -- that possibilities can wait in limbo until consciousness 
chooses actuality from among them - is crucial to understand not only morphogenesis but also 
the creative quantum leap in evolution and how evolution and morphogenesis work together 
to map the meaning-forms of the vital body onto the physical as physical forms. 


According to neo-Darwinian dogma, evolution is gradual. But a creative change requires 
many individual micro mutations at the gene level working together making a Macro- 
mutation that gives rise to a new phenotype trait leading to a new species. If neo-Darwinist 
ideas of selection on every individual mutation were at work, most mutations -- since 
individually they are not beneficial -- would be eliminated. But why assume that individual 
mutations are selected for or against? It is a fact that mutations (either point mutations or 
mutations acquired in gene recombination) are quantum in nature. They are mere 
superpositions of possibilities before consciousness has collapsed them. Suppose the quantum 
superpositions of mutated genes wait in limbo until enough of them accumulate to give rise to 
a phenotype trait leading to new form. Not only the gene mutations are quantum processes, 
but also the making of form from genes (morphogenesis). Both evolution (of the mutated 
genes) and morphogenesis of the new trait wait in limbo as superpositions of many 
possibilities, from among which consciousness can see a pattern that is just right for mapping 
a meaning-blueprint contained in its vital body. See also Davies, 2004. 


Why should a form that occurred in the past be chosen? The answer is that forms are 
conditioned as part of the developmental history of Life. Initially, forms exist as degenerate 
multitudes of coherent superposition, and the choice among them requires creativity and 
purposiveness. However, a collapse of a self-referential quantum system conditions the 
system. Thus once a form has manifested through a creative breakthrough, the probability of 
its repetition increases. In biology, since all life is connected to some first living cell, 
conditioning propagates down-the-line throughout the tree of Life. This is the explanation of 
why certain forms repeat over-and-over in morphogenesis. In a sense, this is a kind of 
memory, and its manifestation does involve non-locality. But the mechanism is quantum. In 
other words, we have arrived at all the virtues of the theory of morphic resonance without the 
implicit dualism. 


Conclusions: The theory of formative causation via a physical information field and 
bidirectional interaction through morphic resonance will go down in history as a bold 
departure in the right direction, in that it introduces many of the right elements -- downward 
causation, purpose, and non-locality -- in this theory. Because of its initiative, the theory 
inspired many scientists to investigate similar ideas in other fields. Measurement is seen as a 
tangled-hierarchical and produces self-reference -- our ability to distinguish between us, 
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subjects, and the objects we experience. The theory does not contain an implicit dualism, 
recognizing that consciousness is the creative organizing principle behind biological evolution 
and morphogenesis of organism and brain”. 


Comments of Bromberg on Goswami’s monistic idealism theory 
The concept of Goswami was critically discussed by Bromberg, 2000. We cite from this article: 


“Science is experiencing one of the most difficult challenges of all history: to explain human 
most basic capacity, the mental. It was for long thought that human mental abilities were 
insurmountable difficult to understand and therefore excluded to transcendental and 
disconnected world and relegated to religion. But the advent of the paradoxes in our 
understanding of the physical world, plus the undergoing serious and spread research in 
artificial intelligence and cognitive science faced science with the necessity of dealing with the 
mysteries of the mind (Bromberg, 2000). 


Every single discipline in humanity has something to say on the issue: science, religion, art, 
poetry, etc. But none has yet the capacity of proving its assumptions. If Dyer's, 1994 AI 
enterprise is successful in explaining consciousness and the mental, then we scientist, 
Goswami included, will have to welcome it, but if on the other hand, quantum mechanics 
appears to be more than a mathematical practical tool and shows to contains ontological 
relevance then scientist, including Dyer, will certainly have to accept it. But science discoveries 
not only take time but resources, and for that we should try to stop an evidently contradictory 
theory. 


With the introduction of Goswami's alternative model of nature, Science is left with (at least) 
two opposite models: materialistic realism and monistic idealism. Since none of them is not yet 
usefulness. Goswami claims his new theory overcome some inconsistencies (paradoxes) of 
materialistic realism and completes Cognitive science with the inclusion of the "subjective". If 
his claims were true, his theory would clearly outrun materialistic realism. Any attempt then 
to keep materialistic realism as the more plausible model, needs to attack those claims. Dyer, 
instead of arguing the invalidity of his argumentation - that his theory does overcome those 
inconsistencies - he attack his argumentations by discarding the existences of the 
inconsistencies: "Idealist science is not needed because cognitive science is already developing 
computer programs which can emulate human creativity, ethics and free will". Moreover, 
Dyer never discuss the paradoxes of quantum mechanics, paradoxes in the materialistic 
realism model. Thus, even if Dyer's enterprise were successful, it would leave monistic 
idealism with the same level of credibility of materialistic realism. This is what is pretended to 
be argued, not that Dyer is incorrect in his attacks, but incomplete. He does not then 
succeeded in undermining Goswami's theory, at most he may have succeeded in leaving it at 
the same level of credibility than materialistic realism. 
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The current undergoing lines of research in both materialistic (algorithmic) and idealistic 
(nonalgorithmic) Cognitive Sciences have many adepts each, with strong evidence of 
correctness and consistency in each of them. Probably it is the case that Goswami theory is not 
only correct but inclusive of current algorithmic Cognitive Science as Goswami claims. In such 
a case both lines of research will not only survive but contribute positively to Science. 


In the meanwhile, Bromberg, 2000, believes that both lines has chances and he does not see 
any strong reason for eliminating any of them. A key point is that quantum downward 
causation of choice is discontinuously exerted (if it were continuous, a mathematical model 
could be constructed for it and the choice would be predictable and not free), but our ordinary 
state of consciousness smoothes out the discontinuity. To be aware that we choose is to wake 
up to the non-ordinary oneness taking a discontinuous leap. In this way, the dictum of the 
new physics is: I choose, therefore I am (my cosmic quantum self). 


So the new paradigm of reality based on the rediscovery of consciousness within science is not 
only giving us back our free will, but also is identifying the source of that free will as the spirit 
within us, the oneness that spiritual traditions have always propounded. The new paradigm is 
showing us great promise for integrating science and spirit and art. It is also promising a 
breakthrough integral approach to medicine that integrates conventional and alternative 
medicine”. 


Simon Ragget: A final attempt to formulate a theory of consciousness 


At this stage, we might think we have covered enough ground to try to put together a theory 
of consciousness that has explanatory power, and is not obviously at variance with what we 
know about physics, neuroscience or evolution. 


We have tried to define consciousness, as our subjective experience, or as the fact of it “being 
like something’ to experience things. Consciousness also involves our subjective awareness of 
the real or apparent ability to subjectively envisage future scenarios, and to use these for our 
choice of actions. We have further suggested that there is only one problem with 
consciousness, the problem of how qualia or subjective experience arises, and that we have to 
address this and essentially only this in discussing consciousness. 


We have examined theories of consciousness that operate within the context of classical 
physics, and always come up against essentially the same explanatory gap. Classical physics 
gives a full explanation of the relationships of macroscopic matter, without any need for 
consciousness, and also without any ability to generate consciousness. This creates a problem 
as to how the brain can generate consciousness, given that neuroscience describes the brain in 
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terms of the macroscopic matter made up of carbon, hydrogen, oxygen and other atoms, the 
relationships of which can be described without either requiring or generating consciousness. 


The failure to find a theory with satisfactory explanatory power within classical physics 
pushes us towards identifying consciousness as a fundamental or given property of the 
universe. What does this really mean? Explanation in science works by breaking things down 
into their components and the forces or processes that make them function. But this 
downward arrow of explanation does reach a floor. Mass, charge, spin and the particular 
strengths of the forces of nature are given properties of the universe that are not reducible to 
anything else and come without any explanation. Because consciousness has a similar lack of 
explanation, it is similarly suggested to be a fundamental property. 


Although the powers of understanding of human senses and the scope of Newtonian science 
are limited to three spatial dimensions, the scope of our universe is not limited to three 
dimensions. In fact, news theories hypothesize there are eleven dimensions. Many of the 
natural phenomena happening within our universe transcend the three dimension scene. 
Therefore, it is not possible to assume that the mechanisms of operation of the brain and 
consciousness remain imprisoned within the confines of Isaac Newton's three dimensional 
material universe. Just as the Earth was proved not to be the center of the universe, our current 
theories that govern our physical universe such as Einstein’s gravity theory and others may 
become obsolete in our understanding of reality. 


It is reasonable to consider properties of the brain correlated with consciousness, but it is not 
possible at this stage to shut the possibility that, as Nobel Laureate Neurobiologist Sir John 
Eccles points out, the scope of consciousness may not remain limited within the confines of the 
human skull. This is especially so because many of our practical observations and those of 
many others clearly show that consciousness, at times, can remain completely des-embodied. 
We can hence, focus our attention on understanding three factors, the nature of consciousness, 
the property of the brain that enables consciousness to operate within the brain, and a model 
that explains the behavior of the brain and consciousness as practically observed. 


The slow electrical pulses moving at a maximum speed of 120 mps may, perhaps, be adequate 
to account for some of the involuntary functions inside the human body. But they are certainly 
not adequate to account for the speed of human activities that involve computing and the 
mind. The similarities between the computer circuits and the brain cells have driven brain 
researchers to construct computer models for the brain. Initially, they tried serial computers, 
and then to account for the speed, parallel computers came into play. Today, computer models 
dominate most brain research, but are still no match for the human brain. 
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However, computer models are many orders of magnitude slower than needed to account for 
the speed of thought. A Neurologist has calculated that if the brain was a standard serial or a 
parallel computer, it would take more time than the age of the universe to perform all the 
necessary calculations associated with just one perceptual event. But if the brain were a 
quantum computer, it would try out all the various possible combinations of data 
arrangement at once, and thus, unify its experience. So, in essence, the brain operates very 
similar to how science theorizes a quantum computer to work even though quantum 
computers do not yet exist. 


Many who research on the brain-mind problem proceed with a prior assumption that 
consciousness is an emergent property of the brain, but quantum physics indicates that 
consciousness is related to the awareness that an electron appears to show in the 
wave/particle duality (double slit experiment). Quantum physicists have shown that the 
electron behaves differently when being observed by a human. 


When the electron is not being observed, the electron behaves like a wave, but when an 
observing instrument is placed in the experiment, the electron behaves like a particle. This 
experience indicates that the electron will change its behavior/reality depending on whether 
or not the electron is being observed as if the electron is aware that it is being observed. This 
awareness is very similar, if not the same, as human awareness and may be related to the same 


consciousness. 


Consciousness is, therefore, a non-material entity capable of independent, eternal existence, 
and not a property. Consciousness is not emergent, and is eternal similar to the electron. It can 
remain localized in the human brain and interact with the brain, and thereby, control the 
activities of the human body. While electrons in the brain behave as particles, these electrons 
prevent the consciousness from realizing that it is part of a larger whole. When the electrons 
behave as a wave, the consciousness becomes aware of its existence outside the human mind, 
which makes OBE and NDE possible. 


Whenever the electron wave function collapses, the OBE and NDE ends and the person 
returns to their physical body and its perception of reality similar to the collapsing of the wave 
function in the double slit experiment in quantum physics. During the OBE and NDE while 
the electron is behaving as a wave function, consciousness can leave the brain and go into an 
independent floating existence outside the human body where it can travel independent of 
space-time similar to the entangled electron. 


Consciousness is, therefore, a non-material entity capable of independent, eternal existence, 
and not a property. Consciousness is not emergent, and is eternal similar to the electron. It can 
remain localized in the human brain and interact with the brain, and thereby, control the 
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activities of the human body. While electrons in the brain behave as particles, these electrons 
prevent the consciousness from realizing that it is part of a larger whole. When the electrons 
behave as a wave, the consciousness becomes aware of its existence outside the human mind, 
which makes OBE and NDE possible. 


Whenever the electron wave function collapses, the OBE and NDE ends and the person 
returns to their physical body and its perception of reality similar to the collapsing of the wave 
function in the double slit experiment in quantum physics. During the OBE and NDE while 
the electron is behaving as a wave function, consciousness can leave the brain and go into an 
independent floating existence outside the human body where it can travel independent of 
space-time similar to the entangled electron. 


It has been shown using such techniques as PET and MRI that the above process of receiving 
data from a stimulus by a sensory organ, transmitting them to the brain, computing and 
processing the data, and passing the processed data to consciousness, can be reversed by 
hypnotizing a person. When a hypnotherapist suggests, for example, that he/she is seeing red 
light to a hypnotized subject, all above processes take place in the brain as if the subject is 
actually seeing red light. The consciousness gives the brain a perception of reality that is 
different from the hypnotherapist’s perception of reality similarly to an observer in the 
example of general relativity where one observer on Earth watches another travel away at the 
speed of light. To the traveling observer, his perception of reality is different than the observer 
watching from Earth, and as a result, his experience of time is different than the observer on 
Earth. 


The ability of a person to describe what his/her consciousness had observed or heard while it 
is in a des-embodied state makes us to believe that memory is, at least partly, non-material and 
unaffected by collapsing the wave function. Quantum systems are essentially unified, and so 
are our thought processes. David Bohm says, “Thought processes and quantum systems are 
analogous in that they cannot be analyzed too much in terms of distinct elements, because the 
intrinsic nature of each element is not a property existing separately from and independently 
of other elements, but is instead a property that arises partially from its relation with other 
elements.” 


We can conclude that consciousness is a quantum mechanical entity that can have an 
independent existence. It can localize in the human brain when the electron is in a particle 
state. This provides the necessary quantum mechanical base conducive for it to interact with 
and function in the brain. When the state changes to that of a wave, consciousness takes flight 
and starts floating. It takes away with it at least a part of the contents of the memory. It 
possesses the ability to acquire visual, auditory and olfactory information in spite of the fact 
that there are no sense organs associated with it. This information is produced by the 
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consciousness projection of a different reality caused by the change in state of the electron, 
which one may interpret later as a dream or hallucination that comes from an altered 
perception of reality. 


The major stumbling block in solving the brain-mind problem is how does the brain-mind 
bind together millions of dissimilar neuron activities into an experience of a perceptual whole. 
How does the “I” or “self” or the perceived wholeness of one’s world emerge from a system 
consisting of so many parts, billions of neurons. What creates the “Oneness” of thought 
processes? What creates individuality and I-ness or “self”? What creates feelings, free will, and 
creativity? The eternal consciousness. 


No mechanistic system consisting of separate interacting parts could give rise to the above. 
What are the structures in the brain that create the property which grant us access to the 
quantum realm? This is a good question and once this is known by all mankind, mankind will 
change. It has become clear that to explain this theory, one has to consider the most highly 
ordered and highly unified structures possible in the universe. The structure that possesses 
both characters, the most highly ordered and most highly unified is the Bose-Einstein 
condensate. 


In classical science, the most ordered structure that we can find is the crystal. Crystals are 
rigid, immovable structures. In Bose-Einstein condensates, the quantum properties allow both 
a “fluid” order and a high degree of unity. Each particle in a Bose-Einstein condensate fills all 
the space and all the time in whatever container that holds the condensate. Many of their 
characteristics are correlated. They behave holistically as one. The condensate acts as one 
single particle. There is no “noise” or interference between separate parts. This is why super 
fluids and super conductors have their special frictionless qualities and lasers become so 
coherent. Super conductors, super fluids, and lasers are Bose-Einstein condensates. The 
photons of a laser beam overlap their boundaries and behave as one single photon and the 
whole system can be described by a single equation. Hence, the part always includes the 
whole like in fractal geometry. 


Super conductors, super fluids, and lasers are either very low temperature or very high energy 
systems. Super conductors and super fluids loose their quantum coherence long before they 
reach room temperature. Quantum coherence at body temperature in body cells was found by 
Herbert Frohlich. Prior to that, quantum physicist Fritz Popp discovered that biological tissue 
emits a weak glow when stimulated at the right energy levels. 
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Quantum consciousness and coherent entanglement 


= 


Fig. 50: The mind pictured as an integral part of the quantum realm (a) in which entanglement 
plays a crucial role (a), illustrated by the coherent entanglement of the magnetic interaction of 
two electrons (b). 


Cell walls of biological tissue contain countless proteins and fat molecules which are electrical 
dipoles. When a cell is at rest, these dipoles are out of phase and arrange themselves in a 
haphazard way. But when they are stimulated they begin to oscillate or jiggle intensely and 
broadcast a tiny microwave signal. Frolich found that when the energy flowing through the 
cell reaches a certain critical level, all the cell wall molecular dipoles line up and come into 
phase. They oscillate in unison as though they are suddenly coordinated. This emergent 
quantum field is a Bose-Einstein condensate and has holistic properties common to any 
quantum field (Fig.50). Consciousness may work in a similar matter. 


Zohar, 1990 suggests that ion channel oscillations in neurons are quantum phenomena which 
generate a Frolich like coherent electric field. There are ion channels (protein molecules) lining 
the membrane walls of individual neurons, which open or close in response to electrical 
fluctuations resulting from stimulation. They act like gates to let Sodium, Potassium, and other 
ions pass through. They are of a size to be subject to quantum fluctuations and superposition. 
Each channel, as it oscillates, generates a tiny electric field. When a large number of ion 
channels (there are 10 million in each neuron) open and close in unison, as they do when 
stimulated, the whole neuron fires or oscillates and a large scale electric field is generated 
across the neuron. Certain neurons act as pace makers. When a pacemaker neuron oscillates in 
response to stimulation, whole bundles of neurons oscillate with it. A finding by a 
neurobiologist that when a person sees an object, all neurons in the Cerebral Cortex, associated 
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with that perceptual object, oscillates in unison regardless of their location in the brain. These 


neurons behave similar to entangled electrons. 


Zohar implies that the original ion channel oscillations are quantum phenomena; which, as in 
Frolich systems, generates a coherent quantum electric field. It is a Bose-Einstein condensate. 
Existence of such large scale coherent electrical fields across the brain explains how a large 
number of disparate and distant neurons can integrate their information to produce a holistic 
picture, hologram. The quantum entanglement proof that has been developed fairly recently 
says that non-local (instantaneous or faster than light) quantum correlations exists between 
particles apparently separated in space and time has helped scientists to understand these 
effects. Quantum entanglement, also called the quantum non-local connection, is a property of 
a quantum mechanical state of a system of two or more objects in which the quantum states of 
the constituting objects are linked together so that one object can no longer be adequately 
described without full mention of its counterpart —even if the individual objects are spatially 
separated in a space-like manner. 


The crucial distinguishing feature of Bose-Einstein condensate is that many parts which go to 
make up the ordered system not only behave as a whole, but they become whole. There 
identities merge and overlap in such a way that they lose their individuality entirely. This is a 
quantum property. Such a large quantum synchronicity exists in and accounts for the special 
properties of lasers, super conductors, and super fluids. Only this type of quantum correlated 
condensed state could explain the unbroken wholeness of the thought process. Consciousness 
behaves as a fractal. This is similar to a hologram where small fractal parts are identical to the 
whole part. 


The property of the brain which is the non-local quantum correlate or the Bose-Einstein 
condensate behaves as above. It creates a unity from the diverse bits of information drawing 
them to a meaningful whole. The millions of sensory data from sense organs received every 
moment are channeled to various disparate areas of the brain and processed by the computing 
facility of the brain. Consciousness receives this processed information and creates a holistic 
scene, hologram. It is this integration of all the processed bits of information to create a one 
whole that creates the identity as a person, the self or the I-ness. Here is the coherent non-local 
quantum correlation of the brain and it is an emergent property. 


Consciousness is a non-material entity in the quantum domain that is capable of independent 
existence. Consciousness can remain localized in the brain so long as the emergent quantum 
particle state does not change, just as an electron which is a quantum entity can remain 
localized in an atom so long as the energy of the electron matches the quantum state it 
occupies. 
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Fig. 50: An overview of PSI phenomena, transpersonal experiences and related conscious 
states. 


Whenever the property breaks down, the mathematical function that governs the behavior of 
quantum particles changes, i.e. the electrons changes its behavior from that of a particle to a 
wave function. When this happens in the brain, consciousness can leave the brain and take up 
a floating existence in the way an electron leaves its atom if it acquires excess energy and starts 
a floating existence as a free electron. Consciousness can return to the brain if the property is 
re-established and the wave function collapses and the particle function prevails. 


This model may explain all the observed properties of human consciousness including Psi- 
phenomena, NDE, OBE and reincarnation (Fig.51). Since all information transfer in a non-local 
quantum correlation is instantaneous, just like the speed of an electron and light is 
instantaneous, it explains the speed of human action. It can be extended to explain phenomena 
such as telepathy and also explains the individual identity, or the I-ness or self. 


This is only a start. In itself it tells us nothing about how such a fundamental manifests in the 
brain. Rather than having a solution, we are only at the beginning of a very difficult journey 
towards something with explanatory value. Not only do we have to discover some system that 
is truly fundamental, but, given the lack of apparent consciousness in the rest of the universe, 
we need a process that is unique in operating only in brains, and not in other physical systems. 
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Quantum consciousness is really a misnomer for the sort of system that we are looking for. 
The philosopher, David Chalmers, 2000 was correct in pointing out that there was no more 
reason for consciousness to arise from quanta than there was for it to arise from classical 
structures. Both permeate the universe outside of the brain without producing consciousness. 
The quanta and their behavior are only of interest if they can allow the brain access to a 
fundamental property not apparent in other matter. 


This brings us also to the question of what really is fundamental. There are two sides to this 
question. The quanta and spacetime. The quanta are the fundamental particles/waves of 
energy, which also equates to the mass of physical objects. Some quanta such as the proton 
and the neutron are composed of other quanta, so are not truly fundamental or elementary. 
The quarks that make up the protons and neutrons of the nucleus of the atom and the force 
carrying particles such as photons appear to be the most fundamental quanta. But the quanta 
cannot be understood in isolation. They must be seen as having some form of relationship to 
spacetime, and that’s a more difficult area than might appear at first sight. 


Neither quantum theory, nor relativity which is our theory of spacetime, have ever been 
falsified, but they are, nevertheless, incompatible with one another. Many physicists are 
coming round to the notion that spacetime is not an abstraction but a real thing, and also 
something that is not continuous, but discrete, and perhaps best conceived in the form of a 
web or network. They are divided as to whether the quanta create spacetime, or spacetime 
generates the quanta, or the third possibility that the two are expressions of something more 
fundamental. However, whatever form it is conceived to take, the concept of a real and 
discrete structure also allows the possibility of some form of pattern or information capable of 
decision making, and this is the level of the universe where we need to look for an explanation 


of consciousness.. 


There are two routes leading to the conclusion that consciousness has to derive from such a 
fundamental level of the universe. In addition to the view that classical physics simply can’t 
cut it in respect of consciousness, there is the Penrose approach via the function of 
consciousness. As described earlier, he proposed that the Gödel theorem meant that human 
understanding or conscious could perform tasks that no algorithm-based system such as a 
computer could perform. This is led to an arcane dispute with logicians and philosophers 
which few lay people can follow. 


Individual consciousness is therefore considered as an expression of an underlying non-local 
quantum field, which exhibits holographic properties. It is postulated that the human brain is 
interfacing this universal information field, to our individual consciousness. This universal 
information domain may be physically identified as the zero-point-energy field. The 
interfacing brain may also explain the phenomena of binding, qualia, intuition, serendipity, 
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extra-sensory perception and some well established Psi-phenomena. It is stipulated that 
universal consciousness did also contain the recipe for biological evolution (Fig. 52), and that it 
was instrumental in the evolutionary creation of conscious observers. 


The mirracle of the first cell: an embodiment of usefull information ! 


= Superposition and entanglement of wave information 

= Central search and selection pool for environmental information 
= Parallel processing and selection of non-living states 

= Control information and goal directed backward causation 


Fig. 52: Potential quantum mechanisms in the evolution to first life 


However, it may be unnecessary to penetrate into such an arcane area. At a much more 
mundane level, the process of choosing between alternative forms of behavior or courses of 
action by means of subjective scenarios of the future looks to also invoke a process that cannot 
be decided by algorithms. This suggestion is now supported by recent studies showing that in 
the orbitofrontal region the brain some activity correlates to subjective appreciation rather 
than the strength of signal, whereas in other parts of the brain not involved with preferences, 
activity correlates to the strength of this same signal. So while Penrose provides the original 
inspiration for the idea of an aspect of the universe that could not be derived from a system of 
calculations, it seems possible to simplify or streamline the original inspiration in a manner 
that is compatible with recent brain research and not open to the same sort of attacks from 
logicians and philosophers. 


In a similar way, it may be possible to simplify Penrose’s proposal of a special type of 
quantum wave function collapse as the gateway to conscious understanding, seen here as an 
aspect of fundamental spacetime geometry. Penrose dismissed the randomness of the 
conventional wave function collapse as irrelevant to the mathematical understanding in which 
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he was initially interested, and instead proposed a special form of objective wave function 
collapse, which was neither random nor deterministic, but accessed the fundamental 
spacetime geometry. His proposal as to wave function collapse is currently the subject of 
experimental testing although this is a procedure that is likely to take up to a decade. 


Again the question is whether it is necessary to go to such lengths. Might there be a way 
around the apparent randomness that led Penrose do dismiss conventional wave function 
collapse. Might not the more conventional wave function collapse, or alternatively 
decoherence equally well provide an access to the fundamental and conscious level of the 
universe. There are queries as to how random the randomness is. In one form of the famous 
two slit experiment, single photons arrive at a screen over some extended period of time. The 
initial photons register on the screen in apparently random position, but as later photons 
arrive the familiar light and dark bands form. Somehow later photons or perhaps the earlier 
photons, ‘know’ where to put themselves. There is a suggestion that this puzzle links to one of 
the other puzzles of quantum theory, namely entanglement, by which the quantum properties 
of particles can be altered instantaneously over any distance. In this suggestion, the photons in 
the two slit experiment are entangled with other distant quanta. Whatever it is that decides the 
position of these particles in this scheme has no apparent explanation in terms of algorithms or 
systems of rules for calculating, and this is something that it holds in common with choice by 
emotional valuation. 


But how could such a mechanism related to the fundamentals of distant space arise within our 
brains. Penrose’s collaborator, Stuart Hameroff, proposed a scheme by which quantum 
coherence arose within individual neurons and then spread throughout neuronal assemblies. 
Most conscious commentators believe that this theory can be straightforwardly refuted 
because of the rapid time to collapse or decoherence for quantum states in the conditions of 
the brain. However, this simplistic approach has in effect been partly refuted by the discovery 
of functional quantum coherence in biological systems during the last few years, initially in 
simple organisms subsisting at low temperatures, but most recently at room temperature and 
in multicellular organisms. Moreover, it is now apparent that the structures of aromatic 
molecules within the amino acids of individual neurons are similar to those within 
photosynthetic organisms now known to use quantum coherence. The structures that support 
quantum states in photosynthetic systems rely on the pi electron clouds discussed in earlier 
sections and in microtubules the amino acid tryptophan supports the same structure of pi 
electron clouds which thus look potentially capable of sustaining quantum coherence and 
entanglement through significant sections of a neuron. The mechanisms by which quantum 
coherence could subsist in neurons looks here to be within our grasp or understanding. 


But as with the original Penrose proposal, Hameroff’s scheme may be more ambitious and 
therefore more open to criticism than it needs to be. Where quantum states have been shown 
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to be functional they subsist for only femtoseconds or picoseconds, whereas the Hameroff 
scheme requires quantum coherence to be sustained for an ambitious 25 ms, moreover it has to 
be sustained over possibly billions of neurons spread across the brain. This lays it open to 
attack from many angles. 


It looks much more feasible to work from the basis of quantum coherence that exists in other 
biological systems and to look for similar short lived single cell processes in the brain. The 
known systems of functional quantum states that subsist within individual cells elsewhere in 
biology look to have the potential to exist within neurons. For this reason, it is thus much more 
feasible in the absence of countervailing evidence to work on the basis of consciousness arising 
within individual neurons. This effectively inverts the Hameroff scheme. Rather than neurons 
feeding into the global gamma synchrony, the synchrony, which is certainly correlated with 


consciousness, may be a trigger to conscious activity in neurons. 


Some studies give credibility to the idea of consciousness in single neurons (Edwards, 2005, 
Sevush, 2006). In addition, experimentation has shown that increased activation in single 
neurons is correlated to particular percepts. Some neurons are selective in only responding to 
particular images, and activity in these is correlated to the conscious experience of those 
images. Of course it isn’t as simple as that. With 100 bn neurons in the brain, and perhaps a 
good percentage of these selecting for particular images, there has to be some way of 
coordinating their activity. 


It is initially puzzling that the same type of experiments that show a correlation between 
consciousness and individual neurons, also show a correlation between the global gamma 
synchrony and consciousness. So which of these produces consciousness, the individual 
neurons or the gamma synchrony? Recent studies suggest that activity in individual neurons 
correlates with the gamma synchrony when a number of the neuron’s neighbors were also 
active. This agrees with studies showing ‘hot spots’ of activity in the brain also correlated with 
consciousness. Here we are perhaps left with the concept that the brain is a gate to the 
fundamental level of the universe, in the literal sense of a mechanism that allows or prevents 
entry. All of this may seem very speculative, but against this has to be set the lack of 
explanation in classical physics for the ‘something it is like’ or the ability to have choice or 


preference that we find in consciousness. 
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Abstract 


Individual consciousness is considered as an expression of an underlying, non-local, quantum field, that 
exhibits holographic properties. This paper pays special attention to the interfacing of this field of 
universal consciousness and our personal brain in relation to potential afterlife. We postulate a toroidal 
event horizon workspace of the brain that allows symmetric 4-D to 3-D quantum information flux and 
holographic 2-D personal memory integration. The geometry of a 3-D brain being embedded in a 4-D 
realm may explain the phenomena of functional brain binding, qualia, intuition, serendipity, synchronicity, 
extra-sensory perception, and well-established Psi-phenomena. Brain function is conceptualized as 
guided by zero-point energy field (ZPE) derived pilot waves that support consciousness also in the absence 
of neuronal activity, such as in near death experiences (NDE). Its toroidal organization exhibits 
quaternionic dynamics and thereby allows an opening to 4-D geometry and thus to universal 
consciousness and ZPE. This personal holographic workspace, that is associated but not reducible to the 
brain, collects active information in a 2-D “brain event horizon”, an internal and fully integral model of 
the self. At death of the material body, this personal knowledge mental domain uncouples from the body, 
yet it is conserved because quantum information can never be destroyed. In NDE this uncoupling is only 
temporal but reveals universal consciousness in a fully transparent manner, since in this condition non- 
neuronal information processing is maintained by fractal semi-harmonic frequencies from ZPE that reflect 
an entangled personal register of each conscious being. The proposed concept, therefore contradicts the 
tentative, promissory materialist solution to the mind-body problem. Instead, it substantiates the notion 
that brain can act as a kind of ‘receiver’ by filtering of (sub)conscious states, through holographic 
resonance of universal consciousness with specific coherent oscillation domains in the body. Yet, it is 
recognized that our self-consciousness can also act as a damping filter for information from this universal 
knowledge field. The latter aspect of a” dual filter theory” is apparently removed at states of modified 
brain function such as NDE, deep meditation and use of psycho-mimetic drugs, that expose us to an 
unknown cosmic perspective. The presence of a mental field-receptive resonant workspace, might be 
termed our “supervening double”, (or “soul”, not implying religious doctrine), and provides an 
interpretation framework for widely reported, but poorly understood transpersonal conscious states. It 
even implies that death should not be seen as a transition to another state of existence, but rather that 
all of us are already belong to such an eternal domain in our present life. Therefore, the present model 
implies the potential for the survival of individual life, qualifying us as designated survivors and eternal 
beings. 
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workspace of human brain, Scale invariant consciousness, Mental aspect of brain function, Brain 
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Introduction 


Following the publication of the recent interview of the present author by Epoch Times, Israel, (Meijer, 
2019), some readers asked for a more detailed outline on the item of immortal consciousness and 
potential afterlife. This paper addresses this important subject that, as always, raises quite some 
international interest and discussion, as treated in the following (see also Further Reading list at the end 
of this paper). 


Man is a symbol and metaphor creating being, who apprehends the world through the power of 
imagination. The desire to give an enabling place to an “inevitable” individual death has led mankind to 
many powerful immortality and afterlife symbols. However, cell biology shows that humans are 
programmed to die and daily experience shows that we cannot escape fatal wear of our body. An 
incredible amount of thought has been written about afterlife and potential (im)mortality. There are many 
books and also academic dissertations about this subject with some really excellent! (van Bergen, 2002, 
Vidal, 2012, see also the “Further Reading List“, following the references). Today, molecular and genetic 
aspects of current longevity research shed a spectacular light on the first attempts to master immortality. 
In addition, we entered the era of digital immortality (Meijer, 2013). Current transhumanism advocates 
that human/machine hybrids (cyborgs) will be designed and the universe might be finally recreated by 
super-intelligent civilizations, providing a cyclic process of rebirth of our universe. (Bostrom, 2003; Lloyd, 
2006; Tipler, 1994). 


Yet, is this all wishful thinking or do we have a real perspective for some sort of afterlife in a cosmic 
setting? In other words, do we have to wait for completion of such technological developments (up to 
millions of years) or can we rely on more immediate answers to the question of” afterlife”. In this paper 
we postulate that the ten thousand of faithfully recorded Near Death Experiences (NDE) and reincarnation 
cases clearly have explanatory power and reveal the true nature of our individual consciousness as 
connected to universal consciousness and potential eternal being. It is shown, on the basis of quantum 
physics, that dying may be only virtual and should be interpreted in the framework of conservation of 
information, (Meijer, 2013). 


While studying the nature of consciousness (Meijer and Geesink, 2016, 2017), we encountered reports 
about a non-material existence, a continuation of consciousness even while the brain was without cortical 
function and seemed to have stopped functioning, as discussed in many books on NDE, (for example by 
Pim van Lommel, 2010: ”Consciousness beyond Life”). We argued that if herein an alternate reality was 
being described, it would be theoretically possible that the NDE reports might contain explanations for 
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(self)-consciousness, or useful hints about the nature of a reality, ordinarily not perceived in personal 


experience or by objective science. 


At the instant of a severe trauma-inducing NDE’s, such as a heart attack or violent vehicle collision, the 
suffering individuals report being puzzled about what has happened, as they are suddenly viewing their 
environment from a different perspective. Typically, they are now located above their body, so that they 
no longer see through their eyes, but see the environment from a different location. 
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Figure 1. An integrated scheme depicting the Construction of Reality, with its material (right part of the 
figure) and mental (left), aspects. This concept assumes a central quantum information field, that provides 
the very basis for creation of our universe and dynamically evolves further through cyclic feed-back 
processes from the present reality, in which natural (among others human) and artificial intelligence play 
crucial roles in observation and participation (Meijer, 2012). 


They also then start to notice that the fundamental nature of their sight has changed, as they seem to see 
through objects, can focus onto the vibrational atomic level of reality and obtain wide vistas across the 
whole cosmos, and even may experience panoramic views over 360 degrees. Individuals who have been 
born blind also report experiencing complex visual representations, colors and perceptions of distinct 
objects, that they never could have observed before, during their OBE (Ring, and Cooper, 1999). An 
excellent case has been made for the reality of discarnate consciousness by Greyson, 2019, and 
Pandarakalam, 2019. 


Here, we hypothesize that conscious perception during normal function of body and brain occurs not solely 

in the brain itself, but is realized by, permanently, receiving conscious states through resonant interfacing 
with an individual part of a dynamic universal consciousness (Fig. 1) in which the whole boy is embedded. 
The differential qualities of perception thus are derived externally from this universal field of consciousness 
and not from intrinsic stored information in the brain. 


It is further proposed that the discrete EMF wave frequencies that we receive, inform our 3D reality 
through resonance with an underlying 4D universal field of consciousness (Fig. 1). We have earlier shown 
that information in the universe is fundamental and with energy and matter forms the building blocks for 
the architecture of reality (Meijer, 2012). One of the most interesting features of the OBE is the feeling 
that usual linear time no longer runs, and during the OBE it is reported that one can have simultaneously 
views of the past, current environment and, remarkably, also future scenes. Hiller, 2011, related this 
absence of running time to a sort of frozen time, realizing that formulation of Special Relativity predicts 
that photons do not experience time, and that NDE experience reveals a world of pure light. 


The Tripartite Consciousness Model 
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Figure 2: The tripartite concept of consciousness: our 3-D world (domain 1, green) is permanently 
imbedded in a universal consciousnees field revealed by NDE experiences (domain 2, yellow). All is part of 
the domain 3 supposed to be consisting of the grat mind of an external observer (modified from Hiller, 
2011) 


A conjecture that seems best suited for the existence of a material brain within a universal consciousness 
domain is that there initially existed a domain of pure consciousness in which nothing else was contained, 
no light, no space, not even time. Such an initial domain is generally discussed in science in relation to a 
primordial external observer. It also has been associated, in common with most religions, with the 
presence of God. Thus, assuming such an external observer or Great Mind, a tripartite domain theory can 
be conceived (Tiller, 2011), as depicted in Fig. 2. Such a concept is consistent with many NDE reports: the 
feeling of an omnipresent and powerful being, (see Domain 3}, in addition to a world of universal 
consciousness (the 2"! Domain) and the physical world we occupy and normally perceive (Domain 1). Of 
note this concept implies that domain 2 should be seen as primary and that our world is permanently 
imbedded in universal or cosmic consciousness. A triadic dimension distinction model for consciousness 
was also proposed by Neppe and Close, 2017. 


Reflection about the origin of the fabric of reality, such as the current Big Bang theories that postulate 
some kind of perturbation of quantum fluctuations, logically invite the hypothesis of an “initiator of 
events” or in other words an “external conscious observer”. However, current physics seems quite 
reluctant to allow the involvement of a “privileged observer”, or even, alternatively, the work of an alien 
intelligent species. Yet, such theories are certainly not less likely than the current mainstream multiverse 
speculations, that have an infinite number of solutions and an obvious lack of testability. 


Modern Physics and its Implications for Afterlife 


As we all realize, the individual life is finite, despite the current advanced measures to prolong life: death 
remains ultimately unavoidable. However, there are theorists, such as some quantum physicists 
(Amoroso,1999,2003; Goswami,1990; Berkovich-Ohana, 2014; Hameroff and Chopra, 2013; Wolf, 1985, 
1996,1999, 2008; Kastrup, 2016; Bleicher, 2012b; King, 2003; Burke and Persinger, 2013; Lanza,2012; 
Carter, 2012; Schwarz et al.,, 2005, Schwarz and Begley, 2018; Schwartz, 2019; Pregnolato and Pereira, 
2016 ), who at this point come to a very different conclusion: namely, that true permanent death is in 
fact, impossible! Our physical body, indeed, cannot escape its demise, but according to them, the 
information that determines our overall personality and reflects our life’s experience will be retained 
according to the law of conservation of information. Although, at first glance, this seems to be an 
unrealistic idea, it is perhaps somewhat more compelling when one realizes that our perception of the 
full range of reality is very limited and thus provides a very inadequate representation of reality! In the 
underlying knowledge field which is described by quantum physics, the preservation of information is 
postulated. Therefore, in the framework of the present essay, it certainly makes sense to discuss such 
alternative scientific perspectives (see also Amoroso, 1999, 2006; Forberg, 2006, 2007, Greenfield, 2003, 
Lanza, 2012, Kastrup, 2016, 2017, 2018, 2019; Pregnolato and Pereira, 2016). 


In the 20th century, the standard model of physics, about the structure of matter and its building blocks, 
the elementary particles, was developed. This model, at the micro level, includes quantum mechanical 
theory. However, quantum mechanics is not compatible with the description of the macro world of the 
Universe, as described in Einstein's cosmological Theory of Relativity. There are now desperate attempts 
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to develop a "theory of everything" that would include modeling of the cosmos and quantum micro-world 
in a single set of equations. One example of this is the, so called, “Super String theory” or, even better, 
its successor the M-theory that even assumes at least 10 dimensions. The basic idea of the String theory 
is, that the real building blocks of elementary particles, such as electrons. protons, photons and quarks, 
are much smaller elements that can best be described as a sort of tiny strings or loops that vibrate at 
different frequencies in a discrete manner. This theory implies that at the smallest physical level can be 
conceived of as an assembly of vibrating entities! 


In addition, quantum physics tells us that material particles at the same time can behave as oscillators 
(waves), by which they can produce a sort of poised state of waves/particles. Interestingly, particles that 
belong to each other in term of their properties (e.g. their polarization and rotation or spin) can be 
correlated with regard to each other over huge distances: if one changes the spin of one particle, the 
paired particle spin is altered too to maintain their system integrity. This phenomenon termed “quantum 
entanglement” was characterized by Einstein as “spooky action at a distance.” Thus, the structure of 
reality may be more flexible and intricately interconnected over vast distances than classically thought. 
Nature can therefore be seen as an enduring interaction of waves/ particles carrying their inherent 
physical status information. System status information exchanged is not only used for a deeper form of 
intra-system coordination, but probably also for the creation of interpretive meaning by conscious 
observers. A number of prominent scientists who laid the foundations for the hypothesis of the quantum 
brain: the Nobel Prize winners Wigner, 1983 (quantum physicist) and Eccles, 1992 (neurologist), the 
quantum physicists Bohm, 1980, Bohm and Hiley, 1993, Bohm and Peat , 2008; Stapp, 2017; Goswami, 
1990 and Wolf, 1985, 1999, 2008 and the neurologist Pribram, 2014, as well as the psychiatrist Carl Jung 
and the mathematician Penrose, 2014, have theorized that our brain may functions as an interface 
between the individual and a “collective consciousness” that is stored in a supposed universal quantum 
field. Ervin Laszlo, 2006, stated that the universe, in this way, exhibits a kind of universal memory and that 
all experiences are stored in, what he calls, the Akashic record or field, a term that is also encountered in 
the Eastern religions. The basis for the existence of this field was derived by Laszlo from the, so called, 
quantum vacuum domain, also called the zero-point energy field (see later). 


Recent experiments showed teleportation of particles, based on sending complete information on a 
particular particle over a wide distance by which a solid particle is created at a distant site: this implies 
that matter may arise from information. The renowned scientist Anton Zeilinger, 2003 therefore 
concluded that information is more fundamental than matter and energy. It became also clear that the 
abovementioned universal information field can also be seen as the source and origin of reality, 
underlying the design of the Universe. 


Quantum entanglement implied to physicists, such as David Bohm, a reason to postulate a "quantum 
wholeness", an idea that expresses the concept that everything in the universe is connected ("entangled), 
see Meijer, 2012, Meijer and Korf, 2013). Yet, these aspects of reality are hidden from ordinary 
perception. Instead, our individual consciousness is so dominated by the normal but overwhelming 
sensory input that we are rarely aware of this kind of connectedness. According to Bohm, such quantum 
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phenomena are hidden due to fact that they are part of an underlying unseen quantum information field 
that is always present and manifested everywhere (and thus has non-local character), what we term the 
universal field of consciousness. 


Quantum Physics 
Wave/particle duality 


Superposition of Waves 


Superpositions 


Figure 3: Elements of quantum physics: uncertainty of position of particles, wave / particle duality as 
demonstrated in the double-slit experiment (upper part), as well as entanglement (non-locality) of 
particles at great distances, the phenomenon of coherence/decoherence and superposition of waves 
(lower part). 


Such a universal quantum field may do so through the exchange of information energy that is continually 
reallocated in a universal dynamic process. Building and decomposition of matter are, in fact, caused by 
absorption and release of (virtual) photons, and matter can thus, more poetically, be envisioned as "light 
captured by magneto- gravity." The virtual particles of the field can in this manner also provide an 
information exchange between the physical reality and the non-zero local field to which they belong by 
the phenomenon of resonance. Even the force of gravity, a yet poorly understood phenomenon, may be 
related to this field, because of its retarding effect on the movement of material: the, so-called, inertia 
(Setterfield, 2017). Penrose, 2014) suggests that quantum gravity at the Planck-scale level is instrumental 
in the capture of quantum information in our brain (Meijer and Korf, 2013). 


Infinite Consciousness: An Information Field? 


The universal quantum energy field can also be envisioned as a giant hologram ( for theory see, Susskind, 
2015 and the Dutch scientist 't Hooft, 2012), that permeates everything in the universe. Numerous 
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authors support the idea that the universe has a holographic structure (Talbot, 2006; Anjamrooz et al, 
2011; Aurich et al, 2008; Bjerve, 2016; Batiz and Milonvanovic,2017; Luminet, 2016; Haramein et al., 
2016; Brown, 2019; Leffert, 2019). It is considered by the earlier mentioned physicist and systems theorist 
Laszlo as a universal information field (Laszlo, 2007, 2012). Consequently, each of us is supposed to be in 
contact with the field through wave interactions. This implies that we are in fact permanently connected 
to and embedded in a general energetic information field, which penetrates all animate and non-animate 
material (Meijer, 2012, Meijer et al., 2019). We will now explore the possibility that also personal 
information may be stored in this domain and that this can be instrumental in the realization of commonly 
unexpected modes of immortality. In other words: immortality and potential afterlife could be conceived 
as a modality of conservation of information. 


Zero-point Energy Field and Stochastic Dynamics 


One of the main challenges in consciousness research is widely known as the hard problem of consciousness. In 
order to tackle this problem, an approach from theoretical physics, called stochastic electrodynamics (SED), is 
utilized which goes one step beyond quantum theory and sheds new light on the reality behind matter (Keppler, 
2012, 2016) 


Zero-point Energy Field/ Superfluid Quantum Space 


Figure 4: Left: The universal, all pervading "zero energy field" pictured as a vacuum with fluctuations of quantum 
waves or particle/antiparticles in a fractal setting ( B and inset) that are supposed to display a vortex character (A). 
Through superposition and photon polarization information storage is possible. The zero-point quantum fluctuations 
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are reflected by creation and annihilation of particle/anti-particle pairs, in which the anti-particles travel in a 
reversed time mode. Charged particles moving in the ZPE- field obtain a toroidal form of energy flux that may form 
the basis for the creation of pilot waves that guide reality in our 3-D world (D). The collective wave patterns that 
obtain permanent feed- back from our reality, constitute the overall wave function of the Universe ( depicted in C). 


According to this approach, matter is a resonant oscillator that is orchestrated by an all-pervasive stochastic 
radiation field, called zero-point field (ZPF, see Fig. 4). In addition to these works there is also a very interesting 
SED-based approach to inertia and gravity, elaborated by Rueda and Haisch (Rueda and Haisch 1998; 2005). SED is 
based on the conception that the vacuum is filled with a real, all-pervasive stochastic radiation field, called zero- 
point field (ZPF), which can be pictured as an infinite sea of light and an ocean of pure energy. 

The properties of matter are not intrinsic but acquired by dynamic interaction with the ZPF, which in turn picks up 
information about the material system as soon as an ordered state, i.e., a stable attractor, is reached. These 
principles apply also to macroscopic biological systems. From this perspective, long-range correlations in the brain, 
such as neural gamma synchrony, can be interpreted in terms of order phenomena induced and stabilized by the 
ZPF, suggesting that every attractor in the brain goes along with an information state in the ZPF (Fig. 5). 


How can the, so called, hard problem in consciousness theories be approached? On closer inspection, the hard 
problem turns out to be tightly linked to the western way of thinking that adheres to the idea of a matter-dominated 
universe. This mindset proves extremely obstructive not only to the progress in consciousness research, but also to 
the deeper understanding of the physical world. In the following section the pioneering work of Keppler, 2012 and 
2016 is summarized. 


How ZPF affects matter 

As explicated in the former section, SED regards matter as immersed in an all-pervasive stochastic background field 
with which it interacts permanently and unavoidably, thus acquiring a stochastic motion. This motion can be studied 
for various systems. As an example, we may take a closer look at the hydrogen atom, which is composed of a proton 
and an electron. In classical physics this system is unstable and collapses within a tiny fraction of a second due to 
the fact that the orbiting electron emits radiation and loses energy. However, within SED the situation changes 
significantly since the electron is no longer surrounded by a void. Rather, the electron is now able to perform a 
dynamic interaction with the background field, which results in an exchange of energy between the material system 
and the ZPF). Indeed, it can be shown analytically and numerically (Cole and Zou 2003; 2004a; 2004b; De la Peña 
and Cetto 2006; Cavalleri et al. 2010,) that there are certain dynamic situations in which the average power 
absorbed by the atomic electron compensates its average radiated power. These situations are characterized by 
quantization conditions and correspond exactly to the stationary states predicted by quantum theory, i.e., the 
stability of matter goes necessarily hand in hand with the quantum behavior of matter and both are a consequence 
of the interaction with the ZPF. 


A closer look behind the scenes of matter from an SED point of view reveals that not only the stability of matter but 
also its spatial structure and three-dimensional conformation are governed by the ZPF. Hence, SED is able to provide 
aclearer and more intuitive understanding of structure formation, in such a way that a quantum mechanical orbital, 
which reflects the probability density of finding an electron in a specific region around the nucleus, is associated 
with a stable attractor of the stochastic interaction process between the electron and the ZPF (Rodriguez, 2012). In 
other words, every stationary state of matter is characterized by an” individual dance pattern” that comes into 
being under direction of the ZPF. External stimuli, such as the presence of a magnetic field, can cause transitions 
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between different attractors, i.e., an external stimulus or a perturbation can prompt the system to follow a new 
dance pattern, ( Fig. 5). 


How matter affects ZPF 

So far, we have dealt with the impacts of the ZPF on matter. In the second step, we now have a look at the impacts 
of matter on the ZPF. This is very important because it must be considered that matter and ZPF exert a mutual 
influence, i.e., not only the ZPF affects the dynamics of matter, but the latter also affects the dynamics of the ZPF. 


Interpretation of the ZPF “Phase Locking” Mechanism 


Filtering: quantum systems filter their sets of resonance frequencies selectively out of 
the full ZPF spectrum: the formation of an attractor corresponds to “a chord played on 
the guitar of the zero-point field”. 


Information: quantum systems leave characteristic fingerprints in the ZPF : the 
formation of an attractor imprints an information state on the ZPF. 


Paone hypothesis thatthe ZPF is the substrate of consciousness, itis claimed 
that: 


-— Every ZPF information state is associated with a conscious state, 


- Universal mechanism that provides such systems with the ability to acquire not only 
their physical properties, but also their phenomenal qualities. 


Brain activity 
modifies substrate 
of consciousness (ZPF) 


rs 


Keppler, 2013 


Consciousness 
influences brain 


Figure 5: Filtering of resonance frequencies from the ZPE field (modified from Keppler, 2015), by a phase-locking 
mechanism yields the qualia for our brain function. In reverse, the quantum brain leaves fingerprints in the ZPE field 
and the resulting dynamic and permanently updated ZPE constitutes the very substrate for consciousness and life 
processes (inset below right). 


From the study of simple nonlinear systems (De la Peña and Cetto 2001; 2006) one can learn that the ZPF is 
modified as soon as the system reaches a stable attractor, (Fig. 5). This aspect reminds us of modern versions of 
the guiding pilot-wave theory of David Bohm ,1980; Bohm and Peat, 2008), in which a number of authors propose 
a back reaction from our world to the supposed implicate order. Such a bidirectional flux of active information 
would imply that free-will based decisions of humans are transmitted to and integrated in the ZPE realm, meaning 
that the field is never static or deterministic but that intelligent species participate in the dynamic character of 
universal consciousness (Meijer and Geesink, 2017, Meijer, 2018). The free field with the initially random phase 
adapts itself to the new situation in such a way that the relevant frequency components involved in the 
maintenance of the equilibrium become highly correlated (De la Pefia and Cetto, 2001). In other words, the 
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formation of a stable attractor results in a de-randomization of the local ZPF. This amounts to imprinting an 
information state on the ZPF. Different attractors are associated with different ZPF configurations and, hence, 
different information states. 


Consciousness in the Universe is Scale Invariant and Present in All There Is 


It was previously postulated by us that consciousness in the entire universe arises through, scale invariant, 
nested toroidal coupling of various energy fields, an aspect that may include quantum error correction. In 
the brain of the human species, this takes the form of the proposed holographic workspace, that collects 
active information in a mental workspace coined the ”brain- event horizon”, representing an internal and 
fully integral model of the self, (Meijer and Geesink, 2017). This brain-supervening workspace is equipped 
to convert integrated coherent wave energies into attractor type/standing waves that guide the related 
cortical template to a higher coordination of reflection and action as well as network synchronicity, as 
known to be required for conscious states. In relation to its scale-invariant global character, support was 
found for a universal information matrix, that was extensively described earlier by David Bohm, 1980; 
Bohm and Peat, 2008, as a supposed implicate order. 


4- D Field-receptive Memory Workspace: ”Event Horizons” of Body and Brain 


| Decoherent Dark Photon Oscillation à 


Coherent Light Photon Oscillation 


Wormhole Network 
at Planck Scale 


Cavity/Casimir 


= compression 
Fractal Brain P 


Qualia in Brain é ZPE Wave Selection; 


Gravity/ Attractors in Brain 
Dark En. 


fields 
PSI- 
phenomena 
NDE 
Brain-Brain 
coupling 
4-D Self-Consciousness 


Symmetric Time Universal Consciousness 
3-D Hypersphere 2-D Event Horizon 4m Event Horizon Body 


Figure 6: Modeling of brain/mind relation in a 4+1-dimensional space-time framework (4+1 implies 4 spatial 
dimensions and one single dimension of time), on the basis of energy trajectories in a nested toroidal geometry. The 
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opposing forces of Dark energy (diverging force) and Gravity (converging force) as well as discrete wave frequencies 
of electromagnetic fields, are instrumental in the generation and compression of individual life information. The 
human brain may receive quantum wave information directly derived from the Planck space-time level (left above) 
through quantum gravity mediated wave reduction, as well as through resonance with the ZPE field (right above). 
Our brain can perceive only 3+1 dimensions with a one-directional arrow of time. The material brain and its 4+1-D 
supervening field-receptive mental workspace should be seen as an integral whole, until bodily death of the 
organism. The 4th spatial dimension allows individual self-consciousness since an extra degree of freedom is 
required for self-observation and reflection, while in the mental context the time dimension is symmetrical, allowing 
to integrate past and future- anticipating events. The 4th spatial dimensions is also assumed to accommodate the 
bidirectional flow of information between the domains of self-consciousness and universal consciousness. Bottom- 
up information flow from the Planck scale, combined with top-down information conjugation from the ZPE field, 
constitute the event horizon of the brain, also integrating gravitational and dark energy related force fields, and 
supervenes the physical brain. Event horizons of brain and whole body are depicted in red ellipse and circle 
respectively. 


It plays a role in a spectrum of space-time theories in current physics. The presence of a field-receptive 
resonant workspace, associated with, but not reducible to, our brain, may provide an interpretation 
framework for widely reported, but poorly understood transpersonal conscious states and also the 
supposd algorithmic origin of life. It also points out the deep connection of mankind with the cosmos and 
our major responsibility for the future of our planet. 

Consciousness can therefore be defined, as a state of a semi-stable system that has developed in a 
cooperative and cyclic operating mode so that it has become “causally self-observant”. Thereby, it can 
not only predict aspects of the local environment, but also can integrate memorized information and 
future-directed projections into a personal worldview that serves individual survival, development and 
social communication (Forshaw, 2016a,b). Yet, in the present paper a much wider context for 
consciousness is offered, in which our individual mind is seen as a part of a larger universal consciousness, 
being instrumental in the entire fabric of reality. This concept is based on our earlier consideration of an 
extended mind (Meijer, 2015). 


The Connecting Principle of Quantum Information in the Material Universe 


We usually talk about two seemingly separate worlds: that of material particles and that of a hidden wave 
world with its force fields, such as gravity and dark energy. The special feature of the work of Verlinde, 
2011, 2016, is that the author brings the two aspects together in the form of quantum information as the 
most fundamental building block of the universe, following the concepts of John Wheeler, 1994 and more 
recently of Zeilinger, 2003 a,b as also pointed out earlier by Meijer, 2012, 2014. 


Matter and thus particles can therefore be seen as condensations of force fields that interact and both 
can be described with quantum information, that is actually a form of energy (see later). The special 
property of the torus operator is to bring the various types of field information together in integrating the 
various types of energy flow. Lefferts, 2019, in his recent impressive essay on Cosmometry, conceived the 
torus dynamics as reflecting the processes of enfolding and unfolding of information in a Bohmian context. 
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In quantum theory, energy is quantized and thus consists of discrete vibrational units (vibrating strings or 
loops). The space is also quantized according to the theory, thus divided into small space parts. This matrix 
of such space units is usually called space foam, bearing units that function as operators. Known examples 
of such elements are twistors (Penrose, 2014) related to nested torus geometry. Such units are supposed 
to operate on every fractal scale, from very small (Planck scale) to very large (black holes), and can be 
conceived as the collection points of the various force fields: gravity-, dark energy-, zero-point energy-, 
electromagnetic-, and Higgs fields etc. (see later also the wormhole matrix hypothesis of Haramein et al., 
2018, Brown, 2019). 


In this manner, such operators integrate quantum information and store it on the edge of each fractal 
unit, that in the case of the black hole was called the "event horizon". The leading principle is that every 
object is fully described with information gathered on a virtual screen around the object (its event 
horizon). Therefore, quantum information, like energy, is never lost. Verlinde, 2011, among many 
physicists, also used the holographic principle, invented by the Nobel laureate 't Hooft (see for holography 
aspects see also Sieb, 2016, 2018; Batiz, 2107; Alfonso-Faus, 2011 Talbot, 2006; Anjamrooz et al, 2011; 
Aurich et al, 2008; Bjerve, 2016; Batiz and Milonvanovic,2017; Luminet, 2016; Harameein et al., 2016; 
Brown, 2019; Leffert, 2019). The entire universe and also galaxies, suns, planets and even living systems 
are to be regarded as toroidal organized information fields, each projecting digital information on their 
respective event horizons. 


In this respect, it has been experimentally demonstrated recently that: 


1) information is in fact a form of energy: when information is removed from a quantum system, energy 
is released in the form of heat (entropy), (Bérut et al, 2012; Toyabe et 2010; Peterson, 2016). 

2) this also applies to the quantum world. Binary units (bits, say a kind of yes/no questions) are then Qbits, 
but now information can mix (superpose) and can show entanglement with other states of quantum 
information (Lloyd, 2007, Nielsen and Huang, 2000). 

3) the suggestion of Verlinde, 2011, 2016 and earlier Zeilinger, 2000, 2003, is that the information is 
intrinsic to matter (and even the source of it!). 


Thus, information always arises from interactions of wave/particles and according to classical information 
theory, information/entropy represents the potential to ask yes/no questions in such an event with regard 
to a particular system (see Lloyd, 2007, Meijer, 2013). According to these concepts, information is in fact 
the sum of expected information obtained from such yes/no questions. An example is DNA in our cells 
which in itself contains a lot of potential information (digitally expressed in Bits), yet is only clearly 
expressed in the cell in relation with RNA and proteins. The intrinsic (hidden), information of an object is 
therefore the result of the entanglement of the stored (individual) information from the various 
constituting particles, providing a sort of global information by converting all of this information into a 
coherent information matrix, that is dynamic in time (Keppler, 2013, 2016). Some link this matrix with the 
so called zero-point energy field, (Laszlo, 2007, 2012; Setterfield, 2002; Nation et al, 2012). 
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That we cannot directly perceive this information aspect, is traditionally ascribed to a hidden 4th spatial 
dimension (not the dimension time!), which cannot be observed in our 3D world, but can be 
mathematically derived. Such supposedly 4th dimension could also explain the creation of dark matter in 
our 3-D world through selective wave exclusion in the ZPE field, according to the so-called Casimir effect 
(Wongyun, 2013; Green and Levin, 2007). Recently it has also become clear that even space-time itself 
may be derived from the above-mentioned quantum fluctuation field and, in particular, through the 
entanglement of quantum information that is locked in. Instrumental in this respect are a sort of “short 
cuts” in space, that connect one part of the space with another, via a so-called wormhole structure (Fig.7). 
This concept is called EP = EPR conjecture. (Maldacena and Susskind, 2013; Susskind, 2016; van 
Raamsdonk, 2010). This wormhole concept (geometrically quite similar to the central channel of the 
torus) was already known from the physics of black holes, but now appears to be present at every fractal 
scale in the universe up to the Planck scale where it constitutes the aforementioned quantum foam 
(Haramein, 2016; Ford and Roman, 2000; Lloyd, 2007; Loll, 2011, Wikipedia/quantum foam). 


The Global Vibrational Spectrum 


A 
DNA *,°.” © Protein 


EM cag, 


Figure 7: The flow of information in the universe from micro- to macro-levels (bottom to top) conceived as 
a nested toroidal operation that is fractal and scale-invariant and is initiated in a knowledge realm 
underlying the known wormhole matrix (quantum foam) at the Planck scale. Supposed quantized string 
activities produce elementary particles, atoms, molecules and life systems. The latter contain dedicated 
holographic memory spaces at the cellular and organ level. The human brain integrates internally and 
externally guided, conscious states. Further fractal and self-similar properties in a quantum fluid universe 
provide the architecture of cosmic macro-structures. from Meijer and Geesink, 2019). 
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Torus as a Geometric Model for Information Flow in the Universe 


A well- known example to illustrate the use of a metaphoric and archetypic figure in art and science is the 
Ouroboros: a serpent that seems to swallow its own tail, bringing together the extremities of its body in 
a circular mode, (Meijer, 2017, see Fig. 8, below). From ancient times it was seen as a symbol of eternal 
return and immortality. More recently, scientists such as Primack, 2006 projected on the snake body the 
relative size of the defined structures in the universe, going from the extremes of the smallest (so called, 
Planck) scale to the largest such as black holes and the entire universe. In this, humans seem to take an 
intermediate (almost anthropomorphic) position. (see Fig. 8, left). Yet, what do we actually really learn 
from this representation of cosmological scaling and the position that we, as human species, take in this 
respect? Evidently, it could be understood as a necessary complementary process, enabling people to 
internalize and integrate knowledge (a sort of enfolding) in a more holistic way, information that can be 
later unfolded spontaneously and then centered in the here and now. The process of "looking at" the 
cosmic Ouroboros, pictured below, can be seen as an explanatory trap in the case that it is only considered 
in a one-dimensional plane, even as depicted here as two- dimensional figure. However, no attention was 
drawn to any potentially circular dynamics around the serpent's body, at each point along its length. The 
particular explanation, clearly, avoids mention of the axis through the center of the circle along which the 
observer is located, as we know from the torus geometry treated above. Even more curiously the 
Ouroboros as pictured here, in a superficial way, takes the form of a zero, a container for nothing. 


The mystery of nothing, of course, is a current preoccupation of physics, whilst having long been a 
preoccupation in relation to spiritual insight. "Nothing" is also that with which many are now faced in 
contemplating their socio-economic future. So, what's missing? In the circular figure, below, we recognize 
a flat torus (a circling circle), with its known central channel-like axis or central hole. It is in this sense that 
the empty central portion of the Ouroboros constitutes a form of neglected invitation to an "inplanatory 
process" (see later), effectively performed going "through" the plane of the Ouroboros as presented 
(Meijer, 2017). 


How can we conceive the Ouroboros differently: not as an intoxicating bite or a suffocating swallowing 
of itself, showing a circular process of self -death, but rather from a completely different perspective. This 
is realized by asking the question: what can the tail offer to the mouth so that the figure turns into a 
symbol of resurrection and ultimate physical rebirth as alchemists and philosophers like Jung told us long 
ago? Here we should go into deeper layers of the toroidal inner structure (in-planation) that provides a 
superposition of wave information, recurrent coupling, and thereby information mirroring in a process of 
“physical self-reflection”. In the framework of the cosmic Ouroboros in Fig. 8, we now ask which element 
in nature can connect the various material shapes of the universe (often with striking spiral features) at 
the various scales? (see Fig. 11 in more detail) 
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Figure 8: The Cosmic Ouroboros A: The hollow ring structure can be interpreted as empty, but 
alternatively can be seen as a flat torus. B: The alternative toroidal representation of the Ouroboros. The 
central hole is depicted here as a black hole spherical structure, on its surface bearing the basic units of 
information (in O and 1) that are projected on the black hole event horizon. Each Q-bit is composed of 
four Planck surface units. 


A possible answer to this puzzle thus lies in the recognition of the central role of physical information, 
through which any of these structures can be described. The tail portion entails the smallest quantized 
(Planck) scale, supposedly composed of the smallest units of information: the Q-bit. The mouth portion 
of the serpent depicts the largest structure of black holes at centers of all galaxies, that not only 
gravitationally swallow information but, according to recent cosmological research, also radiates this 
information at their surface, called the event horizon. Here the smallest scale of the Universe meets the 
largest one known! In this model, the universe is conceived as a “living” structure that provides event 
horizon-mediated back-radiation of conserved information (in Bits or Q-bits) from huge numbers of black 
holes that are distributed throughout the entire universe. The radiated, entangled, information is 
supposed to provide a holographic projection of all there is, including our own planet and its life forms. In 
the foreseen, ultimate, fate of the universe, a final single black hole, that contains the total of all generated 
information, will pass the accumulated information to a, so called, connected white hole (Fig. 10). The 
supposed final black hole can in this manner function as a dedicated instrument for rebirth of our universe, 
in a cyclic operating mode (see Meijer, 2015) 
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Now, realizing this, we may no longer see the cosmic Ouroborus as a “Suicidal machine”, but rather as an 
archetype that indeed symbols resurrection and eternity. Various dynamics of in-planation are fruitfully 
suggested by the dynamics of a torus as indicated above: its paradoxical nature as a mirror calls for self- 
reflexive dynamics. It can even be argued that, in addition, it exhibits contraction/relaxation loops, 
discussed earlier, in which the torus turns inside out in a vibrating mode, inviting strange loop trajectories. 
The "strangeness" of such a loop, see Hofstadter, 2007, further suggests that the toroidal Ouroboros is 
better understood as embodying a cognitive twist, relating "inside" to "outside" as with a Mobius strip. 


A potentially interesting representation of the Ouroboros is a 7-coloured hypersphere which can be 
rotated through its toroidal center, offering a comprehensible illustration of such 4-D twistedness in 3 
dimensions. Equally charming is the sense in which the thereby produced extra 6 dimensions of spacetime 
are sometimes conjectured to take the form of a 6-dimensional Calabi-Yau manifold that is build up from 
basic toroidal structures (see Fig. 10). This muti-dimensional space representation in physics, led to the 
idea of mirror symmetry, notably associated with so-called string or membrane-theory (M-theory). There 
is also the suggestive indication that the abovementioned 6 dimensions might be significantly associated 
with the 6-line coding of the I-Ching hexagrams. 


Electromagnetic Aspects of Dynamic Models of Consciousness 


Many scientists have earlier suggested that basic information reaches our brain from outside (Persinger 
et al.,2008, 2015; Grof, 1987; Jahn and Dunne, 2004; Tonneau, 2004; Wolf, 1985, 1999, 2008, Taneichi, 
2015), since the nervous system may also function as a receiver of subliminal signals. One could regard 
this as a physically defined “extrasensory perception”. In other words, we have to take into account a 
“sixth” sense in the form of a vibrational, resonance sensitive macromolecular apparatus in each of our 
cells (Hameroff and Tuzcinsky, 2015). 


These receivers act as vibrational, resonance sensitive elements in cells and act as receptors and as 
emitters of quantum information, which functions as resonant oscillators with specific resonance 
frequencies, which are coupled with a natural quantum field (Rouleau, 2014; Cifra et al., 2010; Meijer 
and Geesink, 2019; Bokkon e al., 2009, 2013; Dotta, 2013; Pereira and Furlan,2007, Pereira, 2015; 
Persinger, 2008, Persinger and Lavallee, 2010). The particular cellular sensors are composed of flexible 
three- dimensional structures of proteins, oligo-nucleotides and elements of the cell skeleton, that 
mutually communicate through discrete wave resonances and are sensitive to fluxes of photons, phonons, 
excitons and related quasi particles such as polarons (solitons) and polaritons. This bio-sensing apparatus 
of the cell, situated in an apparently electromagnetic cell, was tentatively called ” electrome” (de Loof, 
2016), and is under the continuous influence of natural occurring internal as well as external 
electromagnetic fields (Meijer and Geesink, 2017, 2018, 2019). In these recent studies we reported on a 
fractal series of discrete EMF frequencies that influence a wide range of animate and animate systems, 
are identical to frequencies that have been reported in cosmological studies and therefore likely represent 
a spectrum of EM frequencies originating in zero-point energy field. 
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We hold that this overall harmonic matrix of EM resonance produces quantum coherent vibration 
domains in aqueous brain compartments and intrinsic ions (Geesink and Meijer, 2019), proteins, DNA, in 
addition to membrane associated structures such as ion-channel and microtubular proteins. The 
particular macro-coherent wave connections are instrumental in creation of the sub-conscious brain 
function that maintains its information processing ability in the absence of neuronal transmission, for 
example in near death conditions. Yet this field-type of consciousness is absolutely required for 
bidirectional information transfer with the associated memory workspace and thus with the 3D to 4D 
interfacing with the universal consciousness realm (see Fig. 12), as it is reported in such ND experiences. 


The latter all-pervading zero-point energy field potentially may resonant interaction with either life 
systems (Setterfield, 2002; Laszlo, 2007; Keppler, 2012; Caligiuri, 2015), or with physically defined mental 
dimensions (Grof, 1987; Jahn and Dunne, 2004; Beichler, 2012b). Also, bio-photonic type of 
communication (Bokkon and DAngiulli, 2009; Dotta, 2013), gravitationally sensing of information present 
at the Planck scale (Penrose, 2014) and even information projected from event horizons of black holes 
have been implied in such holo-fractal phenomena (Maldacena and Susskind, 2013, Pourhassan et al., 
2013). 


Electromagnetic Consciousness Field Theories 
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Figure 9. Current models of consciousness on the basis of long-range electromagnetic fields that may 
explain the simultaneous binding of distant brain nuclei involved in integral perception processes 
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In this respect it is worthwhile to mention that, based on quite solid evidence, the brain has been 
described as an electromagnetic workspace (McFadden, 2007; Pocket, 2012; John, 2001, Fig. 9). The 
universal force of electromagnetism controls all biological response” as Hawking, 2010 noted in “A Brief 
History of Time”. Indeed, living systems are under the continuous influence of electromagnetic fields and 
it is proposed in the present paper that the native, non-trivial, photon/electron vibrations exhibited by 
such scalar fields are shared with resonating proteins and nucleotides that control cell function 
throughout the hierarchy of living system. 


Of note, this inferred collective field concepts may constitute an interpretation framework for poorly 
understood phenomena such as mental states such as intuition, telepathy, far distance observation as 
well as near death experiences (see Radin, 1997) as well as near death experiences (Beichler, 2012c; 
Bokkon et al, 2013) and Psi phenomena (Radin, 1997; Beichler, 2012b; Rousseau, 2011), to mention only 
some of the many studies available on this topic (see later). 


Evidence for a Supervening Resonant Mental Workspace in our Brain Function 


Subjective conscious experience exhibits a unitary and integrated nature that seems fundamentally at 
odds with the fragmented functional architecture of the brain that have been identified in 
neurophysiological studies, an issue which has come to be known as the binding problem. It is generally 
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agreed that the supposed boundaries between these classical ” brain compartments” are arbitrary and 
that intentional and especially emotional factors influence the relative involvement of deeper layers of 
mind (also see for this aspect Schwartz et al, 2005, Tammietto and de Gelder, 2010; Jahn and Dunne 
2004, Rousseau ,2011, Meijer and Geesink, 2017; Beichler, 2012a). This has become evident in a large 
variety of conscious states as influenced, for example: by emotional feelings, meditation, hypnosis, vivid 
dream states, rhythmic sound exposure, use of psycho-active agents and also in life- threatening events 


that induce near death experiences. 


Furthermore, we postulate earlier that a dedicated part of the total brain activity is employed for the 
dynamic and ongoing construction of an integral personal universe/worldview (Meijer and Korf, 2014), in 
which consciousness represents a meta-phenomenon (Linton, 2015). Such an integrated representation 
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of the outer world should not only include our individual ”autobiography” but also the intrinsic 
interactions with the external world, including the physical laws that determine it. It requires that we 
recognize our memories as true events as having relevance and significance for the present. The latter 
recognition aspect can only be realized if we see the present not only as a product of the past, but also as 
the anticipated (simulated) outcomes of multiple future projections. In other words there is no worldview 
of the present without probabilistic projection of our potential future and the latter implicitly signifies our 
long-term freedom of choice. Such an internal impression of the self, however, should be permanently 


validated via an integral and versatile external “state of art” of our Self that also should include potential 
subliminal and unconscious interactions, including time-retrograde (backward) projections of future 


events. The latter could be called ”remembering of the future”, a process that have been physically 
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defined and experimentally demonstrated earlier by Aharonov, 2010, in so called soft-stimulation 
quantum experimentation. 


We submitted therefore, (Meijer and Geesink, 2017), that an external memory workspace is operating in 
the human brain in a 4-D setting (Fig.6). The latter can take into account the hidden interaction with all, 
natural, forces/fields and also can integrate symmetric time and thus an aspect of backward causation. 
The proposed field-sensitive information workspace could function as a non-material and wave field-like 
simulation domain for a spectrum of mental representations. These may undergo a superposition with 
the internal worldview, in order to monitor the quality of our individual being (Fig. 6). This “software-like” 
mental program should exhibit an extremely fast response time, make immediate selection within a 
spectrum of multiple simulations possible. It also should offer the integral organism an optimal qualitative 
and quantitative impression of the current state of the whole body as embedded in its environment and 
its development. 


We envision such a monitoring system as supervening the basic neuronal communication networks, in 
order to generate a global type of a mental field (Meijer and Geesink, 2017, Meijer et al., 2019). By this 
guiding space-time domain, synchronic oscillations in the cortico-thalamic region of the brain would be 
induced through resonant coherent and condensed electromagnetic vibrations (standing waves) and/or 
attractor type of quantum information. The latter could, for example, be derived from non-linear and 
bidirectional interaction with the earlier mentioned stochastic zero-point energy field (Keppler, 2012; 
Caligiuri, 2015). 
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Figure 10: Toroidal wormhole structure of the universe (A) with fractal features (C) that encompasses the 
aspects of Dark Energy (expanding force) and Gravity (compressing force) as well as Information-energy 
unfolding and enfolding (B). The Black Hole /White Hole transition may imply twisted ( strange loop) 
features as also present in multi-dimensional space models (D) 


Cosmological Aspects of the Photonic Background Field 


The findings on semi-harmonic EMF frequencies in life systems, may also be related to our previous 
suggestion (Meijer and Geesink, 2016, 2018) that the apparent musical harmony- like aspect of 
electromagnetic background field may reveal hidden variables of the so called implicate order as 
supposed to underlie our daily reality by David Bohm, 1980, 1987. The latter was later ascribed to zero- 
point energy field by Lazslo, 2007, 2012). If so, this implies that bio-molecular brain processes are coupled 
to a fine-scale structure of the universe, as suggested earlier by Penrose, 2014, and further defined in 
more detail by Haramein et al., 2016, as a unified, micro-wormhole entangled matrix on the Planck scale. 
Energy flow in the Universe may exhibit a toroidal patten throughout the various scales of its fractal 
structure (Fig. 11). 


It is of great interest also that recent studies indicate that some black holes may predate the Big Bang on 
the basis of Bohmian quantum trajectories, do not exhibit a singularity and can function as a portal to 
another universe, by which implicitly the so called loss of information paradox is overcome (Gambini and 
Pullin, 2013). One of the models that was constructed presents the three-dimensional universe floating 
as a membrane (or brane) in a “bulk universe” that has four dimensions. The 4-D black hole would have 
an “event horizon” just like the known 3-D ones. The event horizon should be defined as the boundary 
between the inside and the outside of a black hole. In a 3-D universe, the event horizon appears as a two- 
dimensional surface. So, in a 4- D universe, the event horizon would be a 3-D object called a hypersphere 
(Pourhasan et al., 2013). The 4-D character of reality has been proposed earlier in many physics studies 
(Sieb, 2016, 2018; Sirag, 1993, Smythies, 2003; Carter, 2014; Hardy, 2016;Tozzi andPeters, 2016b). 


The present paper, may directly contribute to an answer on the famous question of Chalmers, 1995, 2019: 
how can something immaterial like subjective experience and self-consciousness arise from a material 
brain? Yet, in order to rephrase this question we may wonder that if consciousness is indeed the most 
fundamental aspect of reality (Zeilinger, 2003; Davies, 2007, Meijer, 2012), how does consciousness 
result in the manifestation of matter? The, so called, panpsychism (every material object contains specific 
information), at first sight, may be a logical solution to Chalmers question, as put forward in the 
information integration concept of Tononi et al, 2015 2016. Yet the latter may rather be seen as a 
reductionist approach in the line of current materialistic physics, since one fails to envision the issue from 
the point of view of consciousness as primary (Goswami, 1990; Kastrup, 2016, 2017, 2018; Keppler, 2012, 
2013, 2016; Struppa et al, 2002; Pereira et al, 2015, Pregnolato and Pereira, 2016). 


21 


Rotational geometry at all scales of reality 
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Figure 11. Toroidal geometry shows identified structures in the whole cosmos, from macro-(left above) to micro 
(right below) scales of the fabric of reality. The inset, left below, depicts the supposed nested toroidal geometry of 
the human body, heart and brain. 


Our brain model may also provide the potential for extra-sensory inter-individual communication and 
correlated brain signals (Hasson, 2012, Wackerman et al, 2003, Radin, 2004, Richards et al, 2005, 
Standish et al, 2004, Pizzi et al, 2004), since the postulated holographic workspace, projects its active 
information from a dedicated virtual screen in our brain, as described for event horizons in current 
cosmology. These projected multi-level fractal wave structures thereby contribute to the integral wave 
function of our universe (Fig. 4). The latter, in the form of the ultimate compressed information, in turn 
provides the necessary recipe for further evolution and a future rebirth of our universe, also operating in 
a toroidal rebound context, as treated earlier (see Fig 10, Meijer, 2012, 2015). 


Transcendental Experiences and the Resonant Mental Workspace 


A closely related aspect of a event horizon memory workspace is labeled with the term psi phenomena 
such as clairvoyance, distant viewing, telepathy, psychokinesis and near death experiences (Tiller, 1990, 
Grof, 1987; Jahn and Dunne, 2004; Hameroff, 2012, Hameroff and Chopra, 2013; Rousseau, 2011, Lanza, 
2012, Phipps, 2012, Carter, 2012, Venselaar, 2011). 

The latter aspect is documented in thousands of international reports and nowadays open to scientific 
inquiry (Lake, 2015; Greyson, 2010, 2019; Schwartz et al, 2005; Bókkon et al, 2013, Hardy, 2016; Kastrup, 
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2016; Schwarz, 2019). The specific components of this experience, often with a long- lasting psychic 
impact on the recovered patient, include so called out of the body experiences, tunnel visions, and a 
remarkable clear and holistic state of awareness, verbally reported by the particular patients in retrospect. 
This is claimed to occur in the absence of the cortical activity that are normally shown in EEG’s during vivid 
dream states. The typical descriptions of a felt dissociation from the body, in addition to an experienced 
total life-panorama (Lake, 2015, Greyson, 2010, 2019; Schwartz et al, 2005; Pereira and Reddy, 2016), 
as reported by a part of the NDE cases, may point at the existence of the radiant resonance mind field 
(Meijer, 2013), as considered in the present study. Such a ”personal double” (Vitiello, 2001) that can 
largely influence cognitive brain function, is somehow persisting while other brain functions seem 
defective. This overall picture may indeed point at a supervening field character that is not directly 
dependent on normal brain activity and is open to the input of huge amounts of personal information 
apparently originating from an external data source. In our model (Meijer and Geesink, 2017,) such a 
potential universal knowledge field would involve a fourth spatial dimension (see Fig. 12). 


The particular holographic type of consciousness, situated in the particular event horizons as a sort of 
bordering memory domains, can effectively function as a nested information workspace, that in humans 
is instrumental in constructing a mental model of reality for internal use in each individual, thus 
functioning as a global reference system. It is instrumental in the overall monitoring of each individual (of 
any intelligent species that inhabits our universe). In addition, it should therefore be involved in the fine 
tuning with and updating of a supposed universal consciousness. The feature of quantum back- 
propagation can effectively implement a form of adaptive error correction (Goncalves, 2017), as has also 
been shown in the generation of cyclic/toroidal chaos by Hopfield networks (Akhmet and Fen, 2014). 


The present model thus postulates a mental workspace in close connection to our brain. This raises a 
number of central questions: 1) is there a physical basis for such a workspace or should it be seen as an 
intrinsic mind/matter dualistic approach 2) If such a disembodied aspect of consciousness exists, how 
does it communicate with the physical brain? 3) If our brain is supervened by an updated inner projection 
of the outside world, and thereby tends to reduce “surprise”, how does this affect free will (choice). With 
regard to the potential dualistic aspect, we stipulate that we consider our model as non-dualistic and, in 
this sense, agree with the Operational Architecture model of Fingelkurz and Fingelkurtz, 2010, 2014 on 
separate phenomenal and neuro-physical aspects of consciousness, stating that both aspects have an 
ontological relation but are not reducible to each other. We respect the related concept of Libet, 1994, 
1996, of a mind field, especially in relation to the aspect of retro-causality in conscious experience, but 
tend to disagree on his suggestion that “if such a field is defined by physics, it should be entirely different 
from presently known physical mechanisms” (see discussion by Pockett, 2012, 2013). 


The implicit suggestion of a non-material and extra-corporal mental workspace, that supervenes our 
neural system and provides the dominant part of self-consciousness and may operate in addition to our 
daily experienced conscious state is supported by earlier and also more recent observations in fNMR 
studies that long term memory is not correlated with scaled sizes of the brain. 
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Savants with normal brain size can demonstrate a huge, disproportional, memory space (entire novels 
and even contents of telephone books are memorized in detail). Hydrocephalic patients that have only 
5% of normal brain volume (micro-cephaly) can show quite normal intelligence and social behavior 
(Forsdyke, 2014). Other striking examples are patients with a largely destroyed forebrain that maintain a 
quite normal life (Sasal et al, 2016). Even the known split-brain patients that seem to develop two 
different types of consciousness in, the isolated, right and left halves of the brain, in fact show this aspect 
(McGillchrist, 2016). In addition, split-brain patients with disconnected hemispheres even perform better 
at some cognitive tests (see Sasai et al, 2016). 


In more general terms, the aspect of non-material mental aspects of consciousness has been strongly 
pursued from neurological (Nagel, 2012), bio-physical (Keppler, 2016), philosophical (Kastrup, 2016), 
quantum-physical (Henry, 2005) and evolutionary viewpoints (Grandpierre, 2014). A recent paper of 
Tononi (2016), reviewing the integration of information consciousness concept, mentioned an interesting 
view of Sullivan (1996), that another type of consciousness becomes manifest in meditative states that in 
fact can be considered as rather information content-less, and could reveal a normally hidden part of 
consciousness that is normally masked or filtered away by the busy default activity of our brain (see also 
Jahn and Dunne, 2004; Rousseau, 2011; Martin, 2013 ; Schwartz et al, 2005). Hardy, 2016, takes a space- 
time approach by positioning individual consciousness and the Self in a hyper-dimension in which death 
is the just the severing of the link between this domain and the brain/body, leading to an independent 
holographic semantic field on a personal basis. The latter resembles the proposal of Irwin, 2014, seeing 
consciousness as a quantized space-time language that can be described by quasicrystal mathematics of 
the E8 geometry. It was also suggested that that self-consciousness could continue outside the body, but 
remains at the level of Planck-scale geometry, as related to generation of biophotons in which visual 
imageries are coupled to long term visual memory an NDE seems driven by visual processes (Bokkon et 
al, 2013). 


It is of interest that Tozzi and Peters, 2016b, gave their work a much broader context by applying their 
hyperspace toroidal model and the Borsuk-Ulam theorem to a cosmological interpretation of evolution of 
our universe, in which the start of the universe is envisioned as a loss of dimensions from a multi- 
dimensional symmetric manifold, picturing a pre-big bang scenario. Merali, 2008, earlier commented on 
the doughnut-shaped universe concept (Aurich et al, 2008, see Fig. 11). 


The striking similarity with the 3-D brain as a “personal universe” (Meijer and Korf, 2013), supervened 
from a 4D- toroidal hyperspace domain, again points to a scale invariant symmetry breaking as a dominant 
feature of reality. In this respect it was put forward earlier that a hyperspherical universe, in which the 
present universe is nested in surrounding a toroidal hypersphere, can directly be derived from Einstein’s 
relativity theory on the basis of a re-interpretation of the Klein-Gordon equation, as performed by the 
famous Italian mathematician Fantappié (see Galloni, 2012, Chiatti, 2007). 


As mentioned above, we tentatively add to this configuration a toroidal fourth dimension of self- 
consciousness in continuous contact with an extended consciousness or awareness continuum that is 
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defined by us and many others as universal consciousness. The latter aspect rejects the usual framing of 
a mental workspace as a dualistic concept, since we envision our proposal of the extended brain as being 
derived from universal consciousness, as the very source of all that exists (see Goswami, 1990, Meijer and 
Raggett, 2014). A similar discussion was raised in relation to the very elegant consciousness model of 
Fingelkurz et al, 2010, 2014, called nested operational architectonics of the brain. In this model it was 
postulated that an electromagnetic brain field (see also Kida et al, 2016, for a fractal representation) 
connects a mind-subjective space-time to a distant physical space-time. 


4-D Mental Workspace with Event Horizon at NDE or Death states 
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Figure. 12: The mental workspace (bottom middle) as part of universal consciousness in a 4-dimensional 
domain. A temporal break connection is at stake in NDE experience and permanent disconnection occurs 
at bodily death 


This all-pervading system represents a non-local and retro-causal space memory, operating via recursive 
information feed-back/feed forward processing of polarizable electromagnetic quanta of the vacuum 
(Brown, 2018). We may speculate that this represents a pre- big bang information domain, in the 
framework of biological cosmogenesis. Such a pilot wave system may also have exerted an ordering 
influence during (pre)-biological evolution, at all scales of the universe. 


In our model, the fractal geometry of the torus takes a central position in brain physiology, as was also 
put forward by Tozzi et al, 2015, 2016, 2017; Knierim and Zhang,2012. The toroidal generation 
(scattering) of quasi wave/particles such as polaritons and polarons (solitons) is a crucial aspect of 
information integration of the various force fields that are involved. Solitons have been proposed widely 
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as axonal information carriers in the brain (Wikipedia), in which myelinated nerve fibres function as light 
guides for solitons and bio-photons in this manner bridging electromagnetic and spin aspect of neural 
information processing (Kumar, 2016). 


The Event Horizon Consciousness Model in Relation to Afterlife and Immortality 


With regard to the second point on the communication item, we propose a multi-factorial informational 
connection on the basis of quantum holographic principles (see Fig. 6 and 12). Yet, all of the various 
communication mechanisms mentioned here are clearly interrelated. They include long range and 
bidirectional correlations of the supervening mental workspace with the physical brain through phase- 
locked quantum resonance, that is instrumental in the holonomic sharing of quantum information 
through 4-D to 3-D projection and phase-conjugation (Mitchhell and Staretz, 2011). A similar 
multifactorial process has been proposed in relation to information conservation by event horizons of 
black holes (Van Raamsdonk, 2010; Pourhasan et al, 2013; Verlinde 2011, 2016). 


If consciousness and in particular self-consciousness is related to permanent contact with the 4-D 
hypersphere information workspace (see also Prakash et al, 2008, Sieb, 2016, 2018, Taneichi, 2015), by 
which in fact probability is converted to meaning, this can be envisioned as a “storyline”, implying that 
consciousness can observe itself from a geometric distance. This aspect is crucial in the understanding of 
the earlier suggestion made by Penrose, that consciousness contains an intrinsic non-computable 
component. Zizzi and Pregnolato, 2013, stated in this respect that to approach the non-computable 
aspect, a sort of mathematical meta-language will be required. In other words: if self-consciousness 
observes the brain memory and awareness states, by this very act it changes both of them. The only 
possibility to address this paradox seems the potential to link or integrate past and future events in the 
framework of quantum approaches. 


Relevant examples are the transactional interpretation of quantum physics of Cramer, 2004 and the, so 
called, soft quantum wave stimulation concept of Aharonov et al., 2010, 2013 in which future states 
interact with the past states to create the present, (treated in Meijer, 2012). In the bidirectional flow of 
energy according to re-interpretation of the Gordon-Klein mass/momentum/energy equation of 
Fantappié and the retro-causality considerations of Auletta and Ellis, (reviewed by Meijer, 2012) such a 
mechanism is plausible. It is of interest that recent calculations of Song, 2007, indicate that consciousness 
should, at least partly, reside outside the brain and that it is applied to the brain than rather than 
generated by it, as also discussed earlier by Tonneau, 2004; Pregnolata and Pereira; Pereira and Reddy, 
2016;Beichler, 2012 c; Pereira, 2015; Lanza, 2012; Lazlo, 2007, 2012; Berkovitch- Ohana, 2014). This is 
so, since the conscious activity of an observer observing the change of an observable is, per definition 
mathematically not computable (Song, 2007). 


26 


Transcendental aspects of NDE: Preview of Afterlife? 


The phenomenon of near-death experience also raises deep philosophical questions. This experience 
shows that consciousness, under those circumstances, apparently can observe a physical world without 
involvement of the normal senses. There are even documented cases in which during the near-death 
experience, observations were made by the patient at great distances from the body, that later were 
verified as being absolutely correct. 
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Figure 13: Transpersonal experiences: the researchers (bottom right), the techniques for them to arouse 
or experience (top right) and the postulate of the internal filters in our brains (top left). Personal 
information from a supposed quantum field, is experienced as clairvoyance or described as an inner 
voice (called “Daemon” in classical Greece philosophy). 


The question arises whether our normal sensory perceptions act as a filter for this kind of conscious extra- 
sensory perceptions. Transpersonal experiences has been studied by Greek philosophers referring to the 
“Daemon” as an inner advising voice, and more recently by a spectrum of renown scientists (Fig.13). 


From the testimony of many persons reporting NDE, it is inferred that their perception during near-death 
experience is faster, broader, more realistic and pure of nature than during an ordinary dream. Also 
during the use of certain drugs, meditation and rapid change of gravity (falling down and traffic accidents), 
"out of the body" and NDE-like experiences are generated, but they do not have the quality and character 
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content of the expanded NDE experiences as they were in many cases reported (see Fig.14). Recently an 
interesting study was presented (Venselaar, 2011), in which the NDE is described fully physically as a 5- 
stage process that includes a) separation of photonic consciousness from the body, b)a journey to a tunnel 
of light after strong contraction involving mini- black hole and wormhole modalities and observation of 
cosmic structures, c)being at the presence of light at a border, having a life review and experiencing 
specific light shifts, d) a subsequent return to the body and e) final unification with the physical body. 


“Life after life” is pictured as a being of light, due to the fact that damaged or dying atoms of our physical 
body release countless photons (light energy). Since our daily consciousness is connected to the brain, 
these exotic photons, are supposed to be transformed into another broader transcendent consciousness, 
in which such photons are indestructible. The particular photonic body is capable to 'carry' information 
about who we were and are. 


Near Death Experience (NDE) 


Experience to leave ones body 
Traveling through a tunnel of light 
Seeing a complete life panorama 
Meeting friends and relatives 

Feéling the presence of all knowedge 


Figure 14: The general characteristics of a Near Death Experience 


The panorama of life: better than memory .... 

Impressive is that during a near death experience, the patient is confronted with a full and bright 
panorama of his/her entire life, in which he/she is not only relives the life from his/her own ego 
perspective, but also from the perspective of each person with whom one has been in contact during 
one’s lifetime. This experience from the perspective of the other, according to many of the NDE patients 
is complete, including the thoughts and feelings of every person who crossed one’s path in life. Of note, 
the majority of NDE witnesses, subsequent to their profound experience, live a more conscious life, being 
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more open to others and more interested in the big questions of life,( see Greyson, 2019; van Lommel; 
Carter,2012 Bokkon et al., 20132001, 2007; Pregnolato and Pereira, 2018, (Fig. 14). 


Is NDE only due to previously stored images in the brain? 

The extraordinary near-death experience of Vicky Noratuk showed that even blind people can see again 
during a near death experience! From her birth she had a shrunken eyeball and optic nerve and an 
undeveloped visual cortex. So even if there would be a yet unknown activity of the brains during the near- 
death experience, she did not possess a healthy sense organ that could transfer her visual impressions to 
her consciousness through the brain, nor a memory for detailed images. After she had her experience, 
she described this as "it felt like the place where all knowledge is". A faithfully executed study with 31 
similar cases of blind vision (Ring and Cooper, 1997), revealed that blind persons, including those blind 
from birth, do report classic NDEs of the kind common to sighted persons. Further citing the article: “Thus, 
what we have here is an adumbration of a process that begins with Mind, fully independent of brain 
becoming self-referential, that is, becoming identified with consciousness itself, and then converting this 
noumenal consciousness into a dualistic modality that generates the familiar phenomenal world. What 
we have called transcendental awareness is at least the beginning of the reversal of that process by which, 
even though the traces of an everyday dualism remain, the individual is enabled, however temporarily, to 
experience the world from a perspective independent of brain functioning and the operation of the 
senses. Each of these theories formally entails such a state of awareness, and specifically in blind persons, 
during NDEs or OBEs”. 


The modern NDE research thus leads, just as investigation of reincarnation (see below), to the hypothesis 
that consciousness continues to exist in some form after death. Death, according to this hypothesis, is 
only an illusion. It is, in this consideration, only a transitional state to another form of conscious life, but 
without the experience of a physical body. According to some quantum physicists, such as Alan Wolf, 
(1996,1999, and 2008), dying is more precisely, not a transition to another phase, but rather every 
individual is at every moment of one’s life already represented in the non-material dimension of the 
aforementioned quantum information field (Fig. 12). In other words, conservation of individual 
information is a continuous process and is permanent. 


Many authors in consciousness studies conclude, after really exhaustive and scrupulous research, that in 
a manner not understood, some people (or detailed data on them) persist, at least temporarily, after their 
death. This, in some way, leads to the transfer of personal information to young children that become 
beware of this information and interpret it as their former life (Braude, 2003; Phipps, 2012; Carter, 2012, 
and Wikipedia on Reincarnation). It is clear that we arrive here at the borders of knowledge and that we 
experience something that is far beyond our present human understanding. Nevertheless, the 
phenomenon of children report is, in itself, established in thorough research, and despite the absence of 
a satisfactory explanation, is recognized as such in scientific circles, albeit without the notion that this 
represents a process of rebirth or reincarnation. An impressive report of a “skeptic” scientist is depicted 
in the link about reincarnation, that provides an interesting view on this possible modality of 
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immortality (Phipps, 2012). 


The notion that can be inferred from the sections above, namely that consciousness of all living entities 
belongs to a collective "web of information", should implicitly be supplemented with the reverse side of 
this concept: that individual consciousness , through this interfacing, is just as much an expression of the 
universal (nonlocal) consciousness. In this respect we are, according to this quantum concept, truly part 
of the unity of nature, as Spinoza already postulated. These phenomena could also be related an 
underlying non-local information field because they concern influences at a distance or messages from 
the future experienced by people. The central question is how for the necessary information for these 
phenomena can reach the brain and how these extra-sensory communication / perceptions occur from a 
mechanistic point of view. The latter is of great importance for future investigation, because it may 
provide answers to study the, well known, evading aspects at sequential PSI observations, as well how 
the signal strength of ESP experiences could be improved. Both aspects could be related to the inbuild 
filters in our brain that should protect us against to much disturbing information (see Jahn and Dunne, 
2007, Radin, 1996, 2006, Kastrup, 2016, 2017 ,2018). 


The entity that we define as consciousness, the soul, or the self, (that which makes me who | am), does 
not stop existing just because someone has entered the period beyond death” (Parnia, 2013). Therefore, 
since science cannot explain the source of the most basic characteristic of “waking” consciousness, the 
sense of self, this opens the door for a new hypothesis. Does “waking consciousness” independently take 
shape as the result of brain-based abilities that arrive around ages two to three? Or does it result from 
adaptation of an already present “consciousness” to life on earth as cognitive brain faculties become 
active and our experiences expand? Of note, the idea that self-awareness may originate outside the brain 
is not new. The idea of the “self” was our most prized, yet unexplainable, possession reaches back to 
Greek philosophy. Parnia, 2011 seems to convey immortality on the new entity. As such, it reasonably 
might be expected to possess a unique identity of its own. Would this then continue to serve waking 
consciousness as our perceived self-identity? Remember that we normally are not aware of memories 
stored in our right cerebral hemisphere hence we forget the source of our self-identity. Personal 
information from a supposed quantum field, is experienced as clairvoyance or id also described as an inner 
voice (called “Daemon” in classical Greece philosophy. As early as 1994, the Nobel Laureate and Australian 
neurophysiologist Sir John Eccles, 1994 claimed, “The odds are 10 to the power 10.000 against the 
uniqueness of the individual self being derived from the genetic uniqueness that built the associated 
brain. The uniqueness of the individual self must therefore arise from some “external source”. 


But is this also true for the personal wave information, that is the non-material aspect of these 
atoms/elementary particles. In other words, is this information destroyed? Some quantum physics claim 
that information cannot be lost (the law of conservation of information) and that due to entanglement of 
the wave type of these building blocks, the personal structure and functional organization of individual 
life will survive bodily death (see the references of Wolf, 1989, 1999, 1990 Hameroff and Chopra, 2013). 
As the consequence of the persistent storage of this information in the universal quantum field, together 
with the total imprint of our personal experiences (our complete biography) in this domain, the personal 


30 


profile would be retained and would also be available for resurrection (Tipler, 1996, Hameroff and 
Chopra, 2013) and, in principle, may be maintained for a later reincarnation. 


Could consciousness exist outside the body after death? The latter authors believe it can: “According to 
the Orch- OR consciousness model, under normal conditions in an intact, healthy brain, consciousness 
occurs as frames or snapshots extending through multiple spatiotemporal levels from networks to 
neurons to microtubules to quantum forces (see also Meijer and Korf, 2013), down to and including 
Planck scale geometry. When the blood stops flowing and metabolic energy can no longer drive 
microtubule quantum coherence, quantum information relating to the subject’s conscious experience and 
memory isn’t necessarily lost or destroyed, but may dissipate to the universe at large, remaining 
entangled as a unified soul-like entity grounded in Planck scale geometry. If the body is resuscitated, the 
quantum information can return, and the subject may report an NDE or OOB experience. If the body is 
not resuscitated and the patient dies, the entangled quantum information constituting the subject’s 
consciousness and memory may persist in spacetime geometry, perhaps entering an embryo in the 
context of reincarnation”. Could the universe — empty spacetime geometry — conceivably host 
consciousness on the loose? There is ample energy in the form of zero- point fluctuations, so the question 
is whether information can be registered in the nothingness of spacetime, and transcend from Planck 
scale to biological scale. Many will see this daring hypothesis as an empty speculation or, at best, an 
understandable illusion, but for others it will provide wide perspectives for potential answers to an 
ancient quest of mankind, regarding individual survival and the reality of afterlife (Carter, 2012). 


Extra-sensory Perception: Information from Another Domain? 


Examples are, the fairly normal, (trans)-personal feelings of intuition, serendipity, synchronicity as well as 
feelings of "high", and dreams (Fig. 13 and 15). But, also, more "transcendent," or paranormal aspects 
such as channeling, out of body experiences and near-death experiences (NDEs) might be discussed in this 
framework (Radin,2006; Jahn and Dunne, 2006; Braude, 2003; Kastrup,2016; Carter, 2012). 
The general question here is whether the so called "normal" and "beyond normal" experiences are so 
sharply separated and whether they do not constitute a continuity of reality. 


The quantum consciousness models treated above may also be instrumental in the explanation of a 
number of so-called transcendental experiences in the category of PSI phenomena (see Fig. 15,) such as 
clairvoyance, telepathy, remote viewing and psychokinetic. These phenomena could also be related an 
underlying non-local information field because they concern influences at a distance or messages from 
the future, experienced by people. The central question is how for the necessary information for these 
phenomena can reach the brain and how these extra-sensory communication/ perceptions occur from a 
mechanistic point of view. 


It is important to note that much of PSI / ESP research in this field is carried out at a scrupulously accurate 
manner (Schwarz, 2019), to exclude any form of statistical bias and misinterpretation. Yet, this research 
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is often focused on the direct detection of, so called, paranormal phenomena and less on the underlying 
physical mechanisms of information transfer. The latter is of great importance for future investigation, 
because it may provide answers to study the well-known evading aspects at sequential PSI observations, 
as well how the signal strength of ESP experiences could be improved. Both aspects could be related to 
the inbuilt filters in our brain that should protect us against too much disturbing information (see Jahn 
and Dunne, 2007, Radin, 1996, 2006,). 


Information-resonance and PSI phenomena 
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Figure 15: Various forms of extra- sensory perception and Psi phenomena 


How Information Is Received in Brain: a “Dual Filter” Hypothesis 


The modern scientific understanding of mental phenomena asserts that the brain is the sole causal agency 
of mind. This view is substantiated by the correlations ordinarily observed between subjective mental 
states and objective brain states. Yet, there is an increasing amount of evidence suggesting that, under 
certain extraordinary circumstances, the correlation between peak subjective experiences and brain- 
states breaks. This strongly indicates either that the brain is not the sole causal agency of mind, or (and 
more likely) that it is not a causal agency at all. 


An alternative hypothesis for the relationship between the mind and the brain was put forward by 
Kastrup, 2016, 2017, 2018, that is entirely consistent with current neuroscience data and increasingly 
supported by the latest scientific evidence. The latter author deserves credit for highlighting the crucial 
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aspect of idealism again in science philosophy (see for a splendid dialogue with some renown materialists 
Kastrup, 2019). The particular hypothesis explains not only why brain states are, ordinarily, tightly 
correlated to mind states, but also how, under extraordinary conditions, subjective experience can occur 
independently of the brain. The theory offers a rational, evidence-based, yet fundamentally different 
perspective on the nature of consciousness, life, identity, and death than that offered by materialism. The 
following section provides a compilation of Kastrup’s ideas. 


There is an undeniable correlation between brain states and subjective experience. Alterations of 
consciousness accompanying physical trauma to the brain, as well as the use of anesthetics and psychiatric 
drugs, are also examples of the tight link between mind and brain that many of us are personally familiar 
with. Laboratory studies have provided evidence that this correlation is even more specific than one could 
infer from direct experience: particular conscious experiences have been linked to specific neuronal 
activation patterns in the brain (Metzinger, 2000). Experiments with Transcranial Magnetic Stimulation 
(TMS) have also demonstrated that deactivation of specific brain regions correlates tightly to specific 
changes in subjective experience (Pascual-Leone et al., 2002).Therefore, any theoretical hypothesis 
purporting to explain the ontological status of mind must be able to explain why and how subjective 
experience seems, ordinarily, so tightly correlated to brain processes. 

Much of the neuronal processing in our heads, entailing the exact same kind of neurons that otherwise 
lead to awareness, is completely unconscious (Eagleman, 2011). Such seemingly insurmountable difficulty 
in logically deducing the qualities of experience from the properties of matter is called ‘the explanatory 
gap’ (Levine 1999), or ‘the hard problem of consciousness’ (Chalmers 2003, 2019). 


Now, if consciousness is primary and irreducible, then the brain cannot be the causal agency of mind; 
mind must exist a priori, ontologically preceding the brain. How can we then explain the empirical 
observation that, ordinarily, mind states correlate tightly to brain states . The hypothesis here is that the 
function of the brain is to localize consciousness, pinning it to the space-time locus of the physical body. 
In doing so, the brain modulates conscious perception in accordance with the position and perspective of 
the body in space-time. Indeed, there would be clear survival advantages for the brain to evolve to do just 
that: by localizing and modulating subjective experience according to the space-time locus of the body, 
the brain coaxes mind to identify itself with the body and, therefore, contribute actively to the body’s 
survival. 


According to the so called ‘filter’ hypothesis of mind-brain interaction, as earlier proposed by Jahn and 
Dunne, 2004, (see Fig. 16), no subjective experience is ever created by the brain, but merely selected by 
it according to the position and perspective of the body in space-time. This selection process is akin to a 
‘filtering out’ of conscious experience: analogous to how an analog radio receiver selects, from among the 
variety of stations present concurrently in the broadcast signal, that which one wants to listen to; all other 
stations being filtered out and never reaching the awareness of the listener. As such, all subjective 
experiences exist a priori, irreducibly; the brain merely selects those that are useful for the survival of the 
physical body. The brain activation patterns that ordinarily correlate to conscious experience reflect the 
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filtering process at work: They are analogous to the circuit oscillations in the radio’s tuner, which correlate 
tightly to the sounds the radio produces. 


The presence of such circuit oscillations obviously does not mean that the radio is generating the 
broadcast signal itself, but merely selecting a subset of information from a preexisting signal. Analogously, 
brain activation patterns do not mean that the brain is generating the correlated conscious experience, 
but merely selecting it from a broader, irreducible superset (see again Fig.5). 


Consciousness exchanges information with the Source 


via filtered sensory oscillators 
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Figure 16: The dual filter hypothesis: The human brain filters conscious information states such as qualia 
from the collective consciousness field (left), but at the same time it filters subluminal information by 
attitudinal behavior, modified from Jahn and Dunne, 2004, 2007 


Therefore, the ordinarily observed correlation between brain and mind states is a direct and necessary 
consequence of this selective filtering out of subjective experience: when the filtering mechanism (i.e. the 
brain) is interfered with — physically, as in a blow to the head, or chemically, as during anesthesia— the 
filtering process that modulates our conscious experience is perturbed, so that corresponding 
perturbations of experience follow ( Fig. 5). In conclusion: the hypothesis offered here remains consistent 
with all observed correlations between subjective experience and measurable brain states. 


For there to be a survival advantage in capturing an otherwise unbound consciousness within the space- 
time confines determined by the brain, consciousness must have materially-irreducible causal efficacy on 
brain function. In other words, there must be downward causation from consciousness towards brain 
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structure and/or activity, otherwise consciousness would be merely a useless ‘spectator’ providing no 
survival advantage. As it turns out, there is indeed significant empirical evidence that downward causation 
does occur. Experiments have been performed in which subjects could physically alter their own neuronal 
wiring — thereby reversing previously diagnosed brain pathologies — simply by directing their conscious 
intent (Schwartz and Begley, 2004). This surprising effect is known as ‘self-directed neuroplasticity,’ and 
it suggests that conscious intent is not only ontologically independent from, but can also causally affect, 
brain activity and structure, thereby potentially tilting the survival fitness of an organism. 


The first aspect of a ‘dual filter’ hypothesis, as proposed in the present paper, implies that consciousness, 
in its unfiltered state, is unbound. As such, consciousness is fundamentally unitary and non-individualized. 
The emergence of multiple, separate, and different conscious perspectives, or egos, is a consequence of 
the filtering process: different egos, occupying different points in the fabric of space-time, retain 
awareness of different subsets of a universal superset of all potential subjective experiences; the rest 
being filtered out. It is the differences across subsets that give each ego its idiosyncratic characteristics, 
personal history, and sense of personal identity. The part of the universal superset of subjective 
experiences that is filtered out becomes, then, the unconscious mind of the respective ego. Since each 
ego retains only an infinitesimally small part of the universal superset. 


Importantly, the ‘filter’ hypothesis predicts that one can conceivably have experiences that do not 
correlate to one’s brain states. Since here the brain is seen merely as a mechanism for filtering out 
experiences, it is conceivable that, when this mechanism is interfered with so as to be (partially and/or 
temporarily) deactivated, one’s subjective experience could delocalize, expand beyond the body in time 
and space, and perhaps even beyond time and space as such. In other words, the ‘filter’ hypothesis 
predicts that transpersonal, nonlocal experiences can conceivably happen when particular brain 
processes are (partially and/or temporarily) deactivated. The key element of this second prediction of the 
‘dual filter’ hypothesis is that non-local, transpersonal experiences are predicted to correlate precisely to 
certain reductions of brain activity. 


Moving now to the second key prediction of the ‘dual filter’ hypothesis, there is indeed a broad pattern 
of empirical evidence associating nonlocal, transpersonal experiences with procedures that reduce brain 
metabolism (Fig. 17): 

a) Fainting caused by asphyxiation or other restrictions of blood flow to the brain is known to 
sometimes induce intense transpersonal experiences and states of non-locality. The highly dangerous 
‘chocking game,’ played mainly by teenagers worldwide, is an attempt to induce such experiences through 
partial strangulation, often at the risk of death (Neal, 2008). Erotic asphyxiation is a similar game played 
in combination with sexual intercourse. The effect has been described as 'a lucid, semi-hallucinogenic 
state [which,] combined with orgasm, [is said to be] no less powerful than cocaine’ (Shuman, 2007) 


b) Pilots undergoing G-force induced loss of consciousness (G-LOC) — where blood is forced out of the 
brain, significantly reducing its metabolism — report experiences similar to the notoriously nonlocal and 
transpersonal NDE (Whinnery and Whinnery 1990); 
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The Science of Self-transcendence and Neurotheology, How to Promote 
Mystical Experiences and Perception of Universal Consciousness 


Self-transcendence correlates with brain function impairment 
B. Kastrup, 2017, J. Cognition and Neuroethics, 4, 33-42 and Sc. Am. 


= Cerebral Hypoxia: Holotropic Breathwork, program. hyperventilation 


= Deep Meditation: Long-term meditation practizing by monks 

= Physiological Stress: Near Death experiences, G-force, fainting 

= Electromagnetic inhibition: Transcranial magnetic stimulation 

= Trance- induced inhibition : Psychografic imaging by media 

= Chemical inhibition: Psychedelics : DMT, Psilocybine, and Ayahuasca 


= Stroboscopic light therapy inducing release of de DMT in the pineal gland 


Figure 17: Various conditions that reduce overall brain activity can promote perception of universal 
consciousness or mystic experiences 


c) The technique of “Holotropic Breathwork”, as well as more traditional Yogic breathing practices, 
use a form hyperventilation to achieve a similar effect: They increase blood alkalinity levels, thereby 
constricting blood vessels in the brain and causing hypoxia and dissociation (Rhinewine and Williams, 
2007). This, in turn, reportedly leads to significant transpersonal, non-local experiences (Taylor, 1994). 


d) Psychedelic substances have been known to induce highly complex, intense, non-local, 
transpersonal experiences (Strassman et al. 2008). It had always been assumed that they do so by exciting 
the parts of the brain correlated to such experiences. Yet, a very recent study has shown that psychedelics 
actually do the opposite. The study reported that ‘profound changes in consciousness were observed after 
[the administration of the psychedelic], but surprisingly, only . in cerebral blood flow were seen. (Carhart- 
Harris et al. 2012a) Indeed, the researchers ‘observed no increases in cerebral blood flow in any region 
(Carhart-Harris et al. 2012b). Even more striking, they reported that ‘the magnitude of this decrease [in 
brain activity] predicted the intensity of the subjective effects.’ (Carhart-Harris et a/. 2012:1) In other 
words, the intensity of the experience was inversely proportional to the activation of the brain, precisely 
as predicted by the ‘filter’ hypothesis; 
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e) The use of Transcranial Magnetic Stimulation (TMS) can inhibit cortical function in highly localized 
areas of the brain by extinction of the associated electromagnetic fields. When the neuronal activity in 
the angular gyrus of a patient with epilepsy was inhibited in this way, Out of Body Experiences (OBEs) 
were reportedly induced (Blanke, 2002). 


f) If the trend above is consistent, we should be able to extrapolate it further: Brain damage, through 
deactivating certain parts of the brain, should also induce non-local, transpersonal experiences under the 
right circumstances. And indeed, this has been reported. Two prominent examples are the case of 
neuroanatomist Dr. Jill Bolte Taylor, 2009, who underwent a profound transpersonal experience as a 
consequence of a stroke, and a systematic study recently carried out in Italy (Urgesi et al. 2010). In the 
Italian study, patients were evaluated before and after brain surgery for the removal of tumors. 
Statistically significant increases in feelings of self-transcendence were reported after the surgery. 


g) Treated before, Near-Death Experiences are the ultimate example of non-local, transpersonal 
experiences associated with not only reduced, but absent brain activity. Evidence for the validity of NDEs 
continues to be collected under scientific protocols, and has been mounting (Greyson, 2019, Greyson and 
Kelly, 2009). The pattern here is not only clear, but striking. The most complex, coherent, intense, non- 
local, and transpersonal experiences people report are associated precisely with reductions, or even 
elimination, of brain metabolism. This is consistent with the ‘filter’ hypothesis discussed here, and 
contradicts the materialist assumption. 


Conclusions of this section 

The broad pattern that associates peak transpersonal, non-local experiences with reductions in brain 
metabolism seems to contradict the tentative, promissory materialist solution to the mind-body problem. 
Instead, it substantiates the notion that the brain is a kind of ‘filter’ of consciousness, which selects from 
a universal superset of irreducible subjective experiences those which correlate with the space-time locus 
of the body. It is reasonable to think that there were survival advantages for the brain to evolve this 
capacity, which the empirical evidence for downward causation further substantiates. This ‘filter’ 
hypothesis explains how traditional techniques for the attainment of transpersonal insight work: by 
reducing the activity of certain brain regions, they (partially and/or temporarily) take the filtering 
mechanism offline, allowing consciousness to de-clench and expand beyond the space-time locus of the 
body. From this perspective, physical death is not the end of consciousness, but its liberation. 


Final Conclusions and Summary 


In treating hard problems in consciousness conceptions (Chalmers, 2010, 2019), we should formulate the 
proper scientific question: why do we propose a mental consciousness on basis of a 4th dimension? In the 
present work, we advocate an extra spatial dimension together with symmetrical time concept, thus a 
bidirectional arrow of time. We also emphasize the importance of proper definitions: one should clearly 
differentiate between consciousness in general (awareness due to integration of information from the 
environment that all living beings have in order to survive and that is for 90% automatic or subconscious) 
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and self-consciousness representing the ability that we can be conscious of being conscious and can 
perform introspection. The latter requires an extra degree of freedom, like a certain distance to ourselves 
and thus an extra 4th spatial dimension. 

The memory workspace that is conceptualized in the present study is called mental, since it is not 
observable and according to known principles of physics can be localized in a 4th dimensional (see Fig. 
11). Why is such a construction necessary anyhow? This is in order to communicate with the supposed 
mental, and 4th dimensional universal consciousness. In fact, the event horizon workspace takes care of 
interfacing a purely mental domain with a 3-D material brain. The 4-D downscaling to 3-D world occurs by 
known holographic principles: our 3-D brain only collects the shadows of a 4-D mental world (Deli et al, 
2019). 


In order to treat NDE experiences anyway, we depend on material verbal report of NDE experiencers. At 
the same time some of us can feel the 4-D world in meditative introspective conditions and other special 
conditions as treated above, that is, if the normal filter for such experiences of our material brain is 
somehow removed (see previous section on alternative filter hypothesis). The mechanism of holographic 
communication occurs by wave inference of photons and solitons as known from ZPE field. This latter is 
an immaterial and not observable wave phenomenon that exhibits mental properties. It can be conceived 
as a reality-steering implicate order, that entertains pilot waves and their implicit back reaction. The latter 
implies a non-static and permanently updated universal consciousness to which all individuals contribute 
trough bidirectional information flux. Self-consciousness of humans, thus, depends on contact with a 4-D 
personal workspace that we conceive as mental and, as such, is an integral part of 4-D universal 
consciousness. This pictures how our 3-D material brain can interact and communicate with the 4th 
dimension. Therefore, the definition of Fingelkurz, 2010, 2014.: it can be seen as a mental workspace 
associated with the brain but not reducible to the brain (not produced by the brain!). 


The latter implies a potential independence of this personal memory workspace from the material brain 
Fig. 17), that becomes manifest if connection with the material brain is temporarily disconnected (NDE) 
or permanently broken down (Death) (see Fig. 11). In reverse, we can faithfully hypothesize that NDE 
experience is a direct and strong demonstration of the existence of universal consciousness, since it 
displays individual life panorama’s and deep visions not explainable by material modalities. 


Here is what the NDE reports tell us about space and time: 


° Time does not run in the usual way; instead there is an experience of an eternal now. 

° Time does have representation of past, present, and future states, but not as a unidirectional; flow, 
such as we experience here. Instead, different times correspond to different locations in a 
multidimensional space which is reported to be higher than the usual four of space-time. 

e An observer located within the universal consciousness, is able to simultaneously view segments 
of the past, present, and future at will (the future is at times reported to be fuzzy). 

e Space has a form of reality in the universal consciousness realm, because entities are experienced 
in perception to be separated from each other, and at varying degrees of separation. 
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° One of the remarkable features of the function of consciousness operating within the universal 
domain is that our integral mental workspace or” the soul” is able to move about and across any 
“distance,” however great it appears to be, with apparent instantaneity. 
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Figure 18: The mental workspace associated with the brain is an integral part of a cyclic or spiral 
arrangement of vibratory elements from the micro- (right part) to macro level (left part), indicating that 
cosmic consciousness can be conceived as producing matter and vice versa through a common field : the 
spin network at the Planck scale (from Meijer, 2014, 2015) 


The main thesis of this article on the nature of space, time, and consciousness is that in science and 
philosophy the dominant paradigm of materialism should accommodate ongoing research that implies 
materialism is incomplete for explaining all of reality. This, in spite of the recent claim that “consciousness 
is a state of matter” (Tegmark, 2015). For this peculiar concept the author did make a special invention: 
that of a supposed “perceptronium”, being a hypothetical substance that feels subjectively self-aware and 
stores and processes information....... , and, ultimately, may turn out as Tegmark’s own “discovery of 
mind”. 


Thus, the treated reports from NDE/OBEs and paranormal phenomena imply that there is a reality hidden 
from ordinary materialistic sense perception that informs our brain and mind to form true knowledge. The 
latter process requires a physically defined interfacing of a 4-D realm with our 3-D world. This unique 
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feature can be realized by a toroidal event horizon workspace that allows symmetric 4-D to 3-D 
information flux and holographic 2-D personal memory integration. A further pre-requisite for information 
transfer between the sub-conscious brain and the associated workspace is non-neuronal information 
processing under NDE conditions at a flat EEG. 


This combination of physical aspects of NDE (mental/physics bridging) presented here, is broadly 
supported in current literature with respect to harmonic brain oscillations (Atasoy, 2018, Deli et al, 2019), 
the concept of a mental workspace associated with the brain (Fingelkurz, 2016, Hardy, 2018) and the 
aspect of a fourth spatial dimension in brain function, (Tozzi and Peters, 2016) as well as that of toroidal 
geometry of brain function (Tozzi and Peters, 2017, Deli et al. 2019 and Atasoy et al, 2016). 


In his thesis on the beginning and end of our Universe, Vidal (2012) stated: “But how can we imagine to 
seriously care for such an issue as cosmological immortality? We can summarize five steps towards it. The 
first is to realize that your individual death is normal and inevitable in the long term. The second is to 
develop psychologically, and fulfill all your needs to grow the hierarchy of needs up to the need of self- 
transcendence. You then surpass yourself to become compassionate and identify with the process of 
cosmic evolution. Even if you accept individual death, you still refuse death as a whole, namely the idea 
that nothing would continue to evolve after the predictable death of your body, society, species, Sun, 
galaxy and universe. You then set the immortality of the evolutionary process as a goal”. 

Finally, Schwarz, 2019, in a lucid report recently postulated: “In mind/body research particularly, the issue 
of consciousness has attained a new prominence, as evidenced by the growing number of placebo studies, 
research on meditation mindfulness and its effects on the brain, and its practical use in things like 
posttraumatic stress disorder (PTSD); studies on the role of psychophysical self-regulation in healing; 
prospective research on near-death experiences (NDE); studies suggesting the reality of reincarnation; 
and research into the relationship of genius and spirituality. The great irony is: from where does an 
Einstein, a Newton, a Planck, a Ramanujan, a Jung, a Salk come? The answer, as each of them has said 
quite clearly, is that their great insight came in a special state of consciousness, when all things seemed 
interconnected and interdependent and out of space and time. Those individuals who produce 
extraordinary research do so not by force of intellect or will alone, although these are important, but 
because they have had nonlocal intuitional insights at the same time that there was a crisis. What makes 
these key figures revolutionaries, then, is not just the quality of their work. They are also revolutionaries 
because of the source, mechanism unknown, from which their information derives. At the deepest level 
the process by which the information is obtained is as revolutionary as the information itself. Second, the 
already recorded 13 million near-death experiencers will increase in number thanks to increasingly 
sophisticated acute care medicine and cardiopulmonary resuscitation......... We are moving into a new 
world!” 


Dirk K F Meijer, Groningen, 11-10-2019 
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Chapter 8 A) 
Biophysics of Consciousness: gek 
A Scale-Invariant Acoustic Information 

Code of a Superfluid Quantum Space 

Guides the Mental Attribute 

of the Universe 


Dirk K. F. Meijer, Igor Jerman, Alexey V. Melkikh, and Valeriy I. Sbitnev 


1 The Challenges in Current Consciousness Studies 


Before we delve into a spectrum of theories that have been proposed to find some 
solid grounds for the understanding of consciousness, it stands to reason to try to 
obtain a better overview as to the largely varying definitions that have been put 
forward for this phenomenon. First of all, as is crucial in scientific endeavor, we 
should formulate a proper question in this respect, since this alone could bring a 
part of the required solution. So, what do we really want to know on this very 
subject? It is quite evident that in the past, a large part of the scientific community, 
the item of discussing consciousness was impopular, since it was regarded as a 
nonpalpatable item that easily escapes pure scientific treatment and even adequate 
philosophical reasoning. At best, it was seen as a subject of metaphysics since it 
touches upon subjective perceptions or even esoteric reasoning of a diffuse subject 
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Proper mind set for consciousness studies ? 


-Most people definitely prefer the permanence of a problem they 
cannot explain, to an explanation they cannot understand (Balfour) ` 


-The difficult part is not knowing the truth, but replacing it with error 
(Haeckel). 


-The biggest problem is not what what we do not know, but what is not true 
in what we are certain to know (Mark Twain) 


Fig. 1 Warnings in the scientific endeavor in consciousness studies 


with ever vanishing horizons. Thus, the proper mindset of mainstream scientists was 
often quite preoccupied and exhibited mild forms of spacefright [see a treatment of 
the science process perse in Meijer [1-3] (Fig. 1)]. 

Yet, there was a remarkable paradigma change in the last four decades in which it 
was envisioned that executing science can only be realized by having consciousness 
and that deeper penetration into the fabric of reality requires a better understanding of 
what we are ourselves. Scientific endeavor clearly should be conceived as a product 
of our consciousness in which, in fact, we, as a part of nature investigate another part 
in full detail [4]. While consciousness can be simply described as everything that you 
experience, or better as sentience of awareness of internal and external existence, it 
was often solely pictured as a product of brain activity. This especially in studying the 
neuronal correlates of consciousness defined as the minimal neural processes jointly 
sufficient for any specific conscious state. However, it should be stressed here that we 
should clearly distinguish here between consciousness versus self-consciousness, 
the latter being coupled to reportability, intentionality, and introspection, thereby 
introducing a virtual distance or rather an additional dimension. 

Through the famous “observer effect” in quantum physics, a special place was 
inferred for consciousness, as being instrumental in the collapse of the wave function 
and soon the so-called” idealistic” variant among the many interpretations of quantum 
physics was conceived (see [5] and later [6—8]). Here, the picture was drastically 
reversed: human consciousness now was perceived as an integral part of a supposed 
universal consciousness or knowledge field. The concept of a Universal Knowledge 
Field was previously framed as Universal Consciousness, Cosmic Consciousness, 
Universal Mind, Universal Memory, Universal Intelligence, Holographic Memory, 
Collective Consciousness, Implicate order and the Plenum, among many other terms. 
Thus, the concept that information can take a universal character, implying that 
all information is present in a general knowledge field was earlier treated from a 
number of backgrounds and perspectives [2, 4]. This was often regarded as being 
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related to the concept of the Bohmian implicate order [9]. In the present frame- 
work, the evolutionary aspect of consciousness was included, connected to the idea 
that it is expressed, not only in all living matter but even in non-animate material 
(panpsychism). 

Consciousness was earlier defined by us as “a state of a semi-stable system that has 
developed in a cooperative and cyclic operating mode so that it has become “causally 
self-observant” [1]. Thereby, consciousness can not only predict aspects of the 
local environment but also can integrate memorized information and future-directed 
projections into a personal worldview that serves individual survival, development, 
and social communication [10, 11]. Rovelli [12] made clear that Darwin’s theory 
offers how function and purpose can emerge in biology, but falls short in bridging 
the gap between physics and meaning. He emphasized the aspect of meaningful 
information by postulating: Meaning = Information + Evolution. Yet, is meaning 
not rather a mental modality? We postulate that the mental aspect of conscious- 
ness is closely related to the fundamental aspect of information. It addresses the 
question of how mental experience arises through a physical basis and how we 
can experience archetypes, memes, and subjective qualia (the latter framed as the 
hard problem in consciousness studies by Chalmers [13]). Pereira and Ricke [14] 
defined consciousness as both arising from the integration of information (resem- 
bling the later important attempt of quantifying consciousness by Tononi et al. [15]) 
and regarded consciousness as taking part in dynamic action/perception cycles in 
natural, social and cultural environment. Thus, information integration also requires 
information differentiation in order to become meaningful for life. 

Information about the outer world travels the optic pathways of cranial nerves and 
brain: 3 lb in weight, 2 billion neurons, and upwards of 500 trillion synapses. What 
is thought to be the likely neural correlate of consciousness today? Neuroscience 
assumes that, in humans, the cerebral cortex is the “seat of consciousness,” while 
the midbrain reticular formation and certain thalamic nuclei may provide gating and 
other necessary functions of informing the cortex and vice versa. However, even 
if we could describe the function of every neuron, the enigma would remain. Is a 
subjective phenomenon explainable by science, “which aims at nothing but making 
true and adequate statements about its object”? How can one be objective about the 
subjective? 

Today, it is thought that seven salient features of human consciousness exist [16]: 


1. Consciousness involves short-term memory. 

2. Consciousness may occur independently of sensory inputs. 

3. Consciousness displays steerable attention. 

4. Consciousness has the capacity for alternative interpretations of complex or 
ambiguous data. 

5. Consciousness disappears in deep sleep. 

6. Consciousness reappears in dreaming, at least in muted or disjointed form. 

7. Consciousness harbors the contents of several basic sensory modalities within a 
single unified experience. 
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A current idea is that some communicating systems may connect areas of the cere- 
bral cortex to the intralaminar nucleus of the thalamus. Ascending and descending 
pathways spread out to form a large recurrent network, being instrumental in storing 
short-term memory. Llinás used magnetoencephalography and found 40-Hz neural 
oscillations all over the cerebral cortex. Most interesting is the fact that this “oscil- 
lation pattern” was phase related as if all the neurons were guided by a common 
orchestral conductor. During normal consciousness, the 40-Hz activity was over- 
laid with non-periodic variations. During sleep, the 40-Hz oscillations continued at 
minimal amplitude and the thalamic neurons were inactive. Furthermore, during rapid 
eye movement sleep, the activity returned but was not correlated with changes in the 
environment. Of note, bilateral damage to the intralaminar nucleus of the thalamus 
produces profound and irreversible coma, but large areas of the cerebral cortex may 
be destroyed without consciousness being lost. In a review of visual consciousness, 
Zeki and Bartels [17] suggested the existence of brain nodes belonging to different 
parallel processing systems. Microconsciousness may occur within, and normal 
visual perception results from the binding together of these nodes. Yet, anatomical 
evidence fails to demonstrate any final integrator station in the brain. 

Higher planes of consciousness may have to do with the ability to generate ideas, 
which are not directly related to existing levels of knowledge (intuition, serendipity, 
channeling), that ultimately can transform our societies hopefully to more advanced 
levels of civilization. Therefore, we should improve our insight into the mechanisms 
that underlie consciousness, not only by penetrating into its biological nature but 
also taken into account its inherent cosmic connections. 

In this review, an attempt is made to integrate the various concepts of the authors 
in a comprehensive treatment of the physics of consciousness, realizing that life in 
the cosmos cannot exist without fine-tuned collective modality of information. 


2 The Fundamental Character of Information 


The observable universe consists fundamentally of matter, as we observe it directly, 
in addition to energy and information. Information should be conceived as a central 
aspect of the increasingly complex biological and cultural evolution. Information can, 
in the first instance, be understood as a form of ordering linked to pattern recognition 
[18]. In biological and cultural evolution, information takes on a broader meaning 
with its design, processing, and dissemination. Information can be transferred in 
different ways and levels. In the living cell, these are chemical and electrical signals, 
but also specific spatial forms (proteins, DNA) and also the sequence of their building 
blocks (for example the nucleotides in DNA). At the level of human communication, 
there is transfer in the form of wave and vibration patterns (in light and sound) or 
electromagnetic waves (in radio, telephone, TV, and cosmic background radiation). 
Information transfer not only involves complex patterns, but also specific sensors for 
them. Information only becomes meaningful after reception, perception, and repre- 
sentation. An important question in this context is how the very diverse information 
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that reaches our brains through our senses (sensory) or in an extrasensory manner, 
and how it is selected, stored and then transferred again [18, 19]. 

The universe, as it appears to us, seems to be ingeniously constructed and therefore, 
from ancient times, was regarded as a “symphony of vibrations”. The basis of this is a 
very specific system of nature constants that must have an exact value: the symphony 
therefore may have a mathematical foundation! The origin of life, and also of the 
appearance of man, appears to have been precisely adjusted, a minor deviation in each 
of the 25 nature constants established would have made the creation of biological 
life impossible! [20]. This includes macro-parameters such as the distance from the 
Earth to the sun (light and temperature), the influence of the moon (life cycles), and 
the position of our solar system in the Milky Way (shielded from the large black hole 
in the center!). 

Perceived in an anthropic context, life had to develop in this Universe in such a 
way that it produced intelligent life and thus created its own observers: we humans! 
This is called the “Anthropic principle”: man exposed the laws of nature, but in fact 
discovered the underlying processes of biological evolution. In fact, you could say 
that we humans are part of a universal system of information, and this Universal 
consciousness may act as the program on which our universe runs! [2, 20]. Where 
did this exact and coherent information actually come from? It is good to realize 
that, according to the second law of thermodynamics, the Universe is subject to 
entropy: the continuous process of decay from order to less order and greater chaos. 
This implies that more and more information is needed to describe the Universe 
(order is described more simply than disorder and chaos [18]). At the same time, 
certainly in our part of the Universe, there is the opposite process known as negative 
entropy also called neg-entropy or syntropy. The very process of science as it arose 
from intelligent life, in fact, creates an ever-progressing organizational process of 
compressing and organizing information [4]. An example of this is the formulation 
of laws such as the natural laws and in a more biological context, the coherent 
organization of life processes in cells and organisms. The contemporary pursuit 
of a “Theory of Everything” would represent an extreme example of information 
compression. In fact, such a theory does not really imply a reduction of information 
but rather a better overview and insight into the information in question! In this 
respect, some see evolution as an unfolding of ordered information, in addition to 
bringing together increasingly complex information through supposed “emergent” 
processes [21-23]. 

Can information be reduced to matter/energy, and return us to only those single 
elements, or can energy and matter be defined as modalities of information? Matter 
and energy were once considered two separate and distinct elements until Einstein 
proved they were the same thing as expressed in the E = mc? equation. Using 
Einstein’s established mass-energy equivalence formula, the relationship between 
the frequency of light and photon energy, which is observed in the photoelectric 
effect displayed a maximum rate at which any system can compute based on E = 
mc*, 2 x 10% bits/s/g (Fig. 2). 

Information is a form of energy [24, 25]. It was elegantly demonstrated that 
information can be converted to energy [26, 27]. Toyabe and colleagues observed 
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The Universe is composed out of three aspects of 
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Fig. 2 The triad of energy/matter/information [18] 


this energy-information equivalence by varying an electric field so that it represents 
a kind of spiral staircase. The difference in electrical potential between successive 
steps on the staircase is kT, meaning that a thermally fluctuating particle placed in 
the field will occasionally jump up a step but more often than not it will take a step 
downwards. What the researchers did was to intervene so that whenever the particle 
does move upwards, they place the equivalent of a barrier behind it, preventing the 
particle from falling beyond this point. Repeating the process allows it to gradually 
climb the staircase. The experiment consisted of a 0.3 jpm-diameter particle made up 
of two polystyrene beads that were pinned to a single point on the underside of the 
top of a glass box containing an aqueous solution. The shape of an applied electric 
field forced the particle to rotate in one direction or, in other words, to fall down the 
potential energy staircase. Buffered by the molecules in the solution, however, the 
particle every so often rotated slightly in the opposite direction, allowing it to take a 
step upwards. 

Evolution of our universe gave rise to the processing of the abovementioned, three 
building blocks, that are currently described in the plethora of elementary particles 
in the so-called “standard model” and, in more general terms, as waves/particles 
in quantum physics. The interactions of subatomic waves/particles subsequent to 
the Big Bang created a dynamic network of quantum information that finally also 
enabled the formation of highly complex macromolecular structures. The history of 
these particular wave/particle interactions is supposed to be stored in an all-pervading 
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quantum field, as it was inherited from the initial information matrix [28]. Each step 
in the unfolding evolution implied an inherent potential for change and, ultimately, 
the ability to generate biological life. 

Generally speaking, the concept of information seems closely related to notions 
of news, constraint, communication, control of data, form, instruction, knowledge, 
meaning, mental stimulus, repeating patterns, perception of experience, as well as 
representation of observations and pattern recognition [18]. 

Since “Information”, is often no more than a container term, it seems important 
to differentiate information in its very nature into, at least, four interrelated layers: 


a. Intrinsic physical information, such as the microphysical properties of the 
constituent elementary particles and, for instance, the basic genetic information; 

b. Observed (measured) information: the type of information that is produced in 
our brain and represents explicit information that was extracted from nature, 
and subsequently translated and stored as scientific representations, percepts, 
concepts and/or models; 

c. Cultural information, that is, for example, processed in socio-cultural publica- 
tions, internet, and other media, by which it obtains the significance of societal 
meaning; 

d. Sub-numinous (mostly non-conscious) information that extends to feelings, 
qualia, intuition, and subjective human experience and that is only partially 
explicit in category B. 


The verb “to inform”, as employed in the common daily language, can be origi- 
nally related to the expression “to model according to a form”. In fact, “to inform” 
derives from the Latin term “ in-form are”, that means “to give a form”. Aristotle 
wrote: “Information” (translated in current terminology) is a truly more primitive 
fundamental activity than energy and matter. So this seems to imply that information 
does not have an immediate meaning, such as the world “knowledge”, but rather it 
encompasses a modality that precedes every physical form. But how is information 
organized and integrated into nature? Although a reductionist scheme on the dynamic 
flow of information in nature from the micro to the macro-scale, seems intellectually 
satisfactory, such a scheme evidently lacks the aspect of integration and consistency 
that enables nature to act as a whole at the different levels indicated. 

The unfolding and creation of information, as well as the processing of it, can be 
pictured as an act of composing symphonic music: in addition to the interpretation by 
the maker and the musicians, it obtains significance through the subjective emotion 
of the listener. Unfolding can also be pictured as the growth of a huge tree from an 
extremely small seed (a priori information) that unfolds during maturing. During the 
growth of the tree, intrinsic (morphogenetic) information is used and new information 
is collected from the environment, resulting in steadily rising complexity as well as 
modulation of the basic recipe, resulting in the manifestation of life and survival. 

The increasing complexity in nature was earlier defined as a neg-entropic [29] 
or as a syntropic process [30, 31]. This phenomenon is partly explained by, so- 
called, “emergent” processes in which completely new properties are claimed to arise 
spontaneously from building blocks that themselves do not display that particular 
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property. An often-used example is the wetness of water that, according to this 
theory, cannot be derived from its building blocks: the very nature of H20 molecules. 
However, one could argue that the well-known electrical dipole of the water molecule 
largely predicts its ordering within the water fluid as well as its behavior on surfaces 
[32, 33]. For this, and other reasons, the physical background and proof of emergent 
phenomena are presently debated. In general, supposed emergent processes are often 
an explanation in retrospect and adequate models to predict emergent phenomena 
remain to be developed. Alternatively, the induction of novel complexity in time can 
be seen as a process of “backward causation”. Two different mechanisms may play a 
role here [34, 35]. Ellis treated the theoretical potential of backward causation (also 
called retrocausality), while Aharonov’s team experimentally showed retrocausal 
effects in so-called soft stimulation quantum measurement. 

A universal information field also has been connected to the phenomenon of 
a time-reversed flow of antimatter, that started through symmetry breaking and 
quantum fluctuation in the quantum vacuum at the Big Bang, following the process of 
creation of matter/antimatter as related to particle symmetry (see Vannini [30, 31)]). 
The energy/momentum/mass equation states that, following the Big Bang, there was 
exactly the same amount of matter and antimatter. A major question that physicists 
ask is: why do we live in a universe mostly made of matter and what has happened 
actually to antimatter? 

If we accept the negative, backward in time, solution of the 
energy/momentum/mass equation as valid (see Fig.3), antimatter is described 
as moving backward in time. As mentioned above, at the moment of the Big Bang, 
the same amount of matter and antimatter was created. In the concept of Vannini, [30, 
31] antimatter immediately started to move backward in time, while matter and 
energy started to move forward, avoiding any interaction and annihilation. 

Consequently, according to this equation, the universe consists of the same amount 
of matter and antimatter. Yet, these two aspects of reality move in opposite direc- 
tions that come into contact only indirectly through a supposed central point of time 
reversal (see Fig. 3). More recently, Boyle et al. [36], proposed that the present 
universe, after the Big Bang, is the CPT (charge parity-time) mirror-image of the 
universe before it. They submit, in fact, that at the Big Bang a universe-anti-universe 
pair was created that explains the relative lack of antimatter (baryon asymmetry) in 
our universe, suggesting a perfect vacuum isometry under time reversal (see Fig. 3). 
This idea is also compatible with the boundary conditions that are responsible for 
the quantum fluctuations seen in the acoustic oscillations of the CMB power spec- 
trum. The presence of matter-antimatter asymmetry in our early universe has been 
experimentally shown by finding a distinct time reversal violation in the behavior of 
subatomic particles in so-called pear-shaped nucleus of rare isotopes [37]. The item 
of negative matter and energy in cosmology was recently discussed by Chang [38], 
in relation to cosmic inflation, gravitation, and Higgs mechanism. 

According to this interpretation, all that is divergent is governed by the laws of 
entropy, whereas all that is convergent is governed by the law of syntropy. The energy 
that comes from the future (syntropy) is differentiated and is assumed to be structured 
in the form of complex attractors, that are hierarchically organized and articulated, 
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Toroidal University/Anti-University transition: in a CPT-symmetric universe, time would run 
backwards from the Big Bang and antimatter would dominate 


FUTURE 
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After Fantapié/ Vanini, 2009 E = Negative 


Fig. 3 Graphical representation of the cosmological interpretation of the energy/momentum/mass 
equation (after Vannini [30, 31]) 


with their starting point in the “Big Crunch” (see also Fig. 41). Life may, in this 
manner, be a physical manifestation of these attractors and would represent the orga- 
nization of a supposed transcendental universe. Since a final Big Crunch is implicit in 
this theory, a cyclic model of birth and death of our universe is implied (see sect. 9). 
Consequently, in this model, that includes a transcendental domain, different parts of 
the brain can, non-locally, decode messages from other distant parts of the universe, 
without having to wait for classical electrical and chemical signal keys for sensory 
input and motor output, that move slower than light. The particular (coherent order) 
parameter landscape is phase- and amplitude-locked into the distributed pattern of the 
electrical and chemical signals in a set of creative feedback control loops. According 
to this theory, the imprinting action of the electrical and chemical signal patterns on 
the postulated, intrinsically mental, landscape can thereby induce our inner conscious 
qualia and explains the “binding phenomenon” that enables the conscious mind to 
induce an undivided wholeness. 

Bidirectional time was also highlighted in the theory of Vannini as treated above. 
On the basis of the original work of Fantappié, as early as 1931, Vannini [30, 31] 
proposed the following: In 1925, Oskar Klein and Walter Gordon formulated a prob- 
ability equation which turned out to be very instrumental in quantum mechanics. In 
1926, Schrödinger simplified Klein—Gordon’s equation in his famous wave equation 
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(Ww) in which only the positive solution of Klein—Gordon’s equation was consid- 
ered, which treats time in an essentially classical and unidirectional way, with a 
well-defined before and after the collapse of the wave function. In 1927, Klein and 
Gordon reformulated their Eq. (2) again as a combination of Schrédinger’s wave 
equation (quantum mechanics) and the energy/momentum/mass equation of special 
relativity (1). (see [30, 31] and Fig. 3). 


E? =mÁ + p*c? 


Energy/momentum/mass equation (1) 


where E is the energy of the object, m the mass, p the momentum, and c the constant 
of the speed of light (p > 0). 


Ey = yp? + mchy 
Klein-Gordon’s wave equation (2) 


The Klein—Gordon wave equation depends on square root and, in principle, yields 
two solutions (Eq. 2 and Fig. 3): the positive solution describes waves which diverge 
from the past to the future (retarded waves); the negative solution describes waves 
which diverge from the future to the past (advanced waves). Yet, the negative solution 
seemed to introduce the final causes and teleological tendencies in science. There- 
fore, traditional scientists considered it to be unacceptable. However, these ideas 
were challenged through the discovery of the particle/antiparticle symmetry. The 
antiparticle of the electron was experimentally observed in 1932 by Carl Anderson 
in cosmic rays and was named positron. Thereby Anderson became the first scientist 
to prove the existence of the negative energy solution and this concept, subsequently, 
was no longer a mathematical absurdity. The Dirac equation also predicted a universe 
made of matter which moves forwards in time and antimatter which moves backward 
in time (see Fig. 3). 

In computational science, this is called “forwards and backward chaining” in 
which one can determine both backward (following inheritance) and forwards as to 
what an object represents. The concept of time symmetry versus our common linear 
perception of the time invited further considerations on the very nature of conscious- 
ness. The duality of time, that started with Dirac’s famous equation of the electron, 
has been used more recently by King to describe his concept on brain structures [39, 
40]. King stated that these structures face continuous bifurcations which derive from 
the encounter of information which comes from the past (diverging waves, causes) 
and information that comes from the future (converging waves, attractors). 

A number of earlier considerations underline the concept of a bidirectional 
character of time: 


e According to Wheeler and Feynman’s [41] electrodynamics, emitters coincide 
with retarded fields, which propagate into the future, while absorbers coincide 
with advanced fields, which propagate backward in time. This time-symmetric 
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Fig. 4 The Transactional interpretation of Quantum mechanics by John Cramer 


model leads to predictions identical to those of conventional electrodynamics. For 
this reason, according to these theories, it is impossible to distinguish between 
time-symmetric results and conventional results. 

e In his Transactional Interpretations of Quantum Mechanics (see Fig. 4), Cramer 
[39, 42] stated that: 


“Nature, in a very subtle way, may be engaging in backwards in time handshak- 
ing” (see also above). “The transaction between retarded waves, coming from the 
past, and advanced waves, coming from the future, gives birth to a quantum entity 
with dual properties of the wave/particle. Thus, the wave property is a consequence 
of the interference between retarded and advanced waves, and the particle prop- 
erty is a consequence of the point in space where the transaction takes place. The 
transactional interpretation requires that waves can really travel backwards in time. 
This assertion seems counterintuitive, as we are accustomed to the fact that causes 
precede effects. It is important to underline, however, that unlike other interpretations 
of QM, the transactional interpretation takes into account special relativity theory 
which describes time as a dimension of space, as mentioned earlier. Of note, the 
completed transaction erases all advanced effects, so that no direct advanced wave 
signaling is possible: The future can affect the past only very indirectly, by offering 
possibilities for transactions” [39, 42]. 


224 D. K. F. Meijer et al. 


Aharonov’s team and various collaborating groups [34, 43], studied whether the 
future events can influence the past, by sophisticated quantum physics technology. 
Aharonov concluded that a particle’s past does not contain enough information to 
fully predict its fate, but he wondered if the information is not in its past, where could it 
be? After all, something must regulate the particle’s behavior. In 1964, Aharonov, then 
in New York, proposed a new framework called time-symmetric quantum mechanics. 
Quantum experiments in about 15 other laboratories around the world seem to actu- 
ally confirm the notion that the future can influence results that happened before 
those measurements were even made. Generally, the protocol included three steps: 
a “pre-selection” measurement carried out on a group of particles; an intermediate 
measurement; and a final, “post-selection” step, in which researchers picked out a 
subset of those particles on which to perform a third, related measurement. 

To find evidence of backward causality, information flowing from the future to the 
past, the effects of, so-called, weak measurements were studied. Weak measurements 
involve the same equipment and techniques as traditional ones but do not disturb 
the quantum properties in play. Usual (strong) measurements would immediately 
collapse the wave functions in superposition to a definite state. The results in the 
various cooperating groups were amazing: repeated post-selection measurement of 
the weak type changed the pre-selection state, clearly revealing an aspect of non- 
locality. 

Thus, according to Aharonov and associated research teams, it appears that the 
universe might have a destiny that interacts with the past, in order to bring the 
present into view. On a cosmic scale, this idea could also help explain how complex 
life arose in the universe against very high odds, supporting the idea that the required 
knowledge was inherited from a common information pool. It follows also that the 
idea that quantum uncertainty only is relevant for micro-events, but would not be 
important with regard to macro events, maybe incorrect). The implication would 
be that the particles that existed at the time of the early universe, were situated so 
precisely that, 14 billion years later, human beings would exist and scientists would 
be looking for the origin of life and even for a “theory of everything” (see also Barrow 
and Tippler [20]). 

It was the Nobel laureate Wilczek [44], who claimed that fabric of reality 
comes about by harmonic relations of discrete wave frequencies displaying beau- 
tiful patterns, among others reflected in the color spectrum. Yet, knowledge on the 
discrete values of the crucial quantum wave frequencies at stake remained scattered, 
and it was a meta-analysis of biomedical literature, treated in the present paper, 
that revealed qualitative and quantitative properties. In relation to this, life processes 
should not only be related to aspects of genomics and proteomics but also to the 
inherent feature of electromics [45]. 
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2.1 The Architecture of Reality in Relation to Information 


The Construction of Reality, depicted in the diagram of Fig. 5, is presented as the 
unfolding of basic information, which, initially, was present in a quantum informa- 
tion field (black), which consisted of quantum energy, exhibiting an implicate and 
symmetric order. This field can also be seen as Universal consciousness, containing 
highly compressed information about all the available data from the present and the 
future (four-dimensional information from all-time). In the integral scheme in Fig. 5, 
the unfolding of this information is expressed in a “dual” process consisting of the 
following: 


e the processing of wave information in a transcendental superfluid quantum space 
(left column); 

e the unfolding of information in the 3-D organization of a material world (right 
column). 


These separated processes do not imply the introduction of a kind of “Cartesian 
dualism”, because they are strictly correlated, assuming that any form of matter 
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Fig. 5 An integrated scheme depicting the Construction of Reality, with its material (right part of 
the figure) and mental (left), aspects. This concept assumes a central quantum information field, that 
provides the very basis for creation of our universe and dynamically evolves further through cyclic 
feed-back processes from the present reality, in which natural (among others human) and artificial 
intelligence play crucial roles in observation and participation (see text for further explanation) 
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also contains mental information, as exemplified in the wave/particle principle, as 
a basis for the description of nature. More classically, this duality of substance was 
conceived as panpsychism (see [46—49]. Yet, in our view, Universal consciousness 
rather implies a dynamic field of information, with a continuous and bidirectional 
flow of generated information that originates from the entire universe, including our 
own world [2, 19]. 

Active information is also central in the work of Bohm [50, 9] with regard to 
his ontological interpretation of quantum mechanics in which a metaphysical view 
is coupled to the concept of an implicate order, implying that consciousness may 
supervene the material world [51]. The implicate order is seen as a configuration space 
with a guidance function that can express entangled states of a whole complex system, 
thereby containing more information than can be inferred from its individual parts 
only. The implicate order with its pilot wave function is, in this view, foundational for 
both matter and consciousness providing a link between mind and matter (neutral 
monism), in fact possessing a rudimentary form of mentality housed in a multi- 
dimensional qualia space. Bohm applied his concept of enfolding and unfolding of 
information in the context of listening to music. He pictured the series of notes as 
enfolded in our subconscious memory domain that then can mesh with a future, 
anticipated, series of notes that may be hidden, but can become unfolded in a total 
experience of musical awareness, collectively suggesting being part of a greater 
whole. Such a phenomenon may even play a role in the relation between meditation 
practice and neuroplasticity as a token of guiding psychokinetics. 

Finally, at least one important question remains: if our Universe restarts itself 
through recurrent symmetry breaking, seemingly producing a division of mind and 
matter, what would be the potential role of information in this astounding process? 
It stands to reason that only the perspective for the evolution of intelligence afforded 
the potential for the Universe to observe itself in greater detail in a self-learning 
mode, [19]. 


3 The Generalized Music (GM) Biophysical Principle 
that May Underly Nature 


The semi-harmonic EM frequency pattern found by Geesink and Meijer [52-57], was 
initially discovered by meta-analysis of 500 scientific biomedical publications and 
this pattern recognition was subsequently extended to a number of purely physical 
systems [55, 56, 58, 33, 59], in which he authors consistently found this frequency 
pattern in both animate and non-aminate systems (Table 1). 

For example, the particular EM frequency pattern was recently found in the elec- 
tromagnetic frequencies that promote the degree of quantum entanglement (also 
called EPR effect), according to the famous thought experiment of Einstein, Podolsky, 
and Rosen [55] and in the frequency spectrum of all elementary particles in the “Stan- 
dard model” of particles, (see further on in the text and in Geesink and Meijer [56]). 
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Table1 In brackets (nr.): Reference to own publications: (1) Geesink and Meijer [52, 60]; (2) Meijer 
and Geesink [61]; (3) Meijer and Geesink [62,1]; (4) Meijer and Geesink [1]; (5) Meijer and Geesink 
[63]; (6) Geesink and Meijer [55]; (7) Geesink and Meijer [56]; (8) Geesink and Meijer[58]; (9) 
Geesink, Jerman and Meijer[33], Geesink Meijer and Jerman, [32, 59]; (10) Geesink [64, 32] 


Biophysical GM- principle in Animate and Non-animate Systems: EMF semi- 
harmonic frequency patterns 
- Biomedical research {1} - Entanglement in EPR-experiments (6) 
- Cancer research (2) - Energy distribution elementary partides (7) 
- Neurological studies *0 ~ Coherence behavior in superconductors (8) 
- Albumin vibr. resonances *1 - Sound induced vibration pattems of Chladni, *4 
- RNA synthesis catalysis *2 - Clays and Phyllosilicate semi-conductor materials (11) *5 


- Brain function and Consciousness (3, 4) - Zero- point energy EM frequencies *6 


- Protein folding in intact cells (5) - Gravitational waves *7 
- Superconduction in life systems (8) - EMF absorption Spectrum of pure Water (9) 
- Oligo-nucleotides in solution *3 - Nucleotide sequence in DNA *8 


- Ir-spectra of proteins, lipids, DNA (10) 


(nr): Own GM-scale papers *= EMF frequency values extracted from related international literature. 

In brackets (nr.): reference to own publications :(1) Geesink and Meijer, 2016; (2) Meijer and Geesink, 2018a;(3) Meijer 
and Geesink, 2016; (4) Meijer and Geesink, 2017; (5) Meijer and Geesink, 2018; (6) Geesink and Meijer, 2018b; (7) 
Geesink and Meijer, 2018b; (8) Geesink and Meijer, 20194; (9) Geesink, Jerman and Meijer, 2020; (10) Geesink, 2020; 
(11) Geesink, Meijer and Jerman. 2020 

Supporting research of others: *0: Hamblin et al, 2017; *1: Nardechcia et al, 2017; *2: Ferris, 2006; *3: Tang et al, 
2018; *4: Chladni, 1980; *5: Adamatzky,2013/Hashizume, 2012; *6: Irikura,2007; *7: Rezolla et al, 2003; *8: Selvam,2007 


* indicates EMF frequency values that were extracted from related international literature: 
Supporting research by others: *0: Hamblin et al. [65]; *1: Nardeccia et al. (2017); *2: Ferris 
[66]; *3: Tang et al. (2018); *4: Chladni [67]; *5: Adamatzky [68], Hashizume [69]; *6: Irikura 
[70]; *7: Rezzolla et al. [210 ]; *8: Selfham [72] 


These observations of series of discrete frequency values are fully in line with the 
theory of standing waves that arise from constructive interference of waves in a wave 
field, for example when a string is connected between two fixed points. 

In quantum mechanics, these can only occur in very specific values (eigenvalues, 
in music that are tones!). If you want to represent these standing waves in relation 
to each other, you need the musical theory of harmonic resonance that was in fact 
already thought up by the ancient Greeks. These harmonic patterns occur throughout 
physics, for example in frequency values of the color spectrum and more recently in 
the vibration values of strings in the various versions of string theory (united in the 
so-called M theory). Wherever electromagnetic fields are applied, you can expect a 
“fit” with interference patterns from standing waves. 

Combinations of EM waves form electromagnetic force fields, which according 
to classical physics are in fact composed of light particles (photons), but which can 
also be seen as light waves (within quantum physics). These wave/particles have very 
different energy and so their vibration values (frequencies) are also very uneven. The 
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discrete frequencies are directly related to the frequencies and are easy to calculate 
from the known equations of Einstein and Planck, at least if the relevant energies are 
known from the literature: 


E = mc’ = hv (cf. 1) 


(E: Energy; m: mass: c light velocity; h: Planck’s constant; v: frequency). 

This means that for a given energy, the frequency depends on the mass and that for 
a given mass, energy and frequency are related. If the mass follows a quantized scale 
(because it consists of quantized particles), it follows that the frequency also follows 
a similar scale [56]. Unfortunately, the current quantum mechanics (QM) theory 
is currently strong against the interpretation of Bohr and Heisenberg (1925), who 
assumed that the theory mainly indicates the probability values of a quantum state 
(the so-called uncertainty principle) and not its actual form. Geesink and Meijer [54] 
concluded, however, that quantum states appear to be partly determined and certainly 
adopt discrete values. Realizing that Einstein once said that “God does not play dice” 
seems to be confirmed by the present data. 


3.1 The Mathematical and Music-Theoretical Basis 
of the GM-Scale 


In their concept, Geesink and Meijer [52], used a 12-layer system (a so-called octave, 
see Fig. 7), also known from music theory, for the representation of the frequency 
band pattern, with the value of 1 as the first number. Why this reference value? You 
can easily calculate it via the meta-analysis of the biomedical studies and also the 
various physical experiments done by the authors (the analysis of EPR experiments, 
elementary particles, or superconductors). For example, if you take the measured 
discrete energies in the EPR wave/particle entanglement experiments, it turns out 
that there are also 12 discrete energies and equivalent octaves. Planck has found the 
Planck constant, so divide this series of energies by this constant, and you end up 
at 12 discrete frequencies, and octaves thereof. The first frequency is then exactly at 
1 Hz. So not difficult. The frequencies are easy to calculate with an equation known 
from music theory, which was in fact already known to Pythagoras. 

The full scale of frequencies is therefore much more extensive than the core 
region of 12 frequencies: connecting uniform scales with either a higher frequency 
range or lower values can be easily calculated by multiplying the series of 12 by 
two or dividing it by two. This gives you a total range in the range of Hz, Kilo-Hz, 
Mega-Hz, Giga-Hz, and Tera-Hz that runs from 0.2 Hz to 500 THz. The so-called 
far-infrared (Terahertz) area is also important here because these are central to the 
Einstein Podolsky Rosen (EPR) experiments (see Fig. 6). 

It should be realized that this frequency pattern reflects experiments in which 
the life systems were exposed to external EMF radiations, but it became clear to us 
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Fig. 6 The electromagnetic frequency spectrum of externally applied EMF radiatio in cell lines, 
and various animal species (see insets) 


that the external frequencies resonate with endogenous EM frequencies, long postu- 
lated by Frölich (1968). We inferred therefore that the experimental coherent EMF 
pattern is effective because it mimics internal oscillations within the organism and 
its constituting cells. In other words, such radiations act through resonant commu- 
nication, as extensively discussed in literature by many other authors [45, 64, 73] 
(Hammershlag et al. 2016). Our studies should, therefore, be seen in the light of the 
rapidly expanding areas of Biofield Research, including that of Quantum Biology, as 
adequately reviewed by Huelga et al. [74-76], Marais et al. [77, 78]. 

A later, more detailed, mathematical analysis [54] shows that the derived 
arithmetical scale exhibits a sequence of unique products of integer powers of 
2, 3, and a factor 4/2. These discrete eigenfrequency values can be related to 
supposed bio-resonance of solitons or polaron quasi-particles in life systems. Bio- 
solitons are conceived as self-reinforcing solitary waves, that constitute local fields, 
being involved in intracellular geometric ordering and patterning, as well as in 
intra- and intercellular signaling. The discrete pattern of EM wave frequencies is 
mathematically expressed as follows: 


E, = hwre?” 3” (2?) 
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Ep: Energy distribution, ;e¢. Reference frequency 1 Hz, h: Reduced Planck’s 
constant, 


n: Series of integers: 0, 0.5, 2, 4, 5, 7, 8, —1, —3, —4,—6, —7, 


m: series of integers: 0, 1, 2, 3, 4,5, —1, —2, —3, —4, —5, 


p: Series of integers: <—4, —4, —3, —2, —1, 0, 1, 2, 3, 4, 5, 6, > +52). 

The complete range of EM frequencies (lying between 0.2 Hz to 500 THz, see 
Geesink and Meijer [52, 60]), on basis of the 12 core frequencies, is depicted in Fig. 7. 
See for statistical analysis and validation of the frequency pattern the recent paper 
of Sonderkamp et al. [79]. The entire fractal frequency band pattern can be easily 
calculated by expanding to lower and higher frequency ranges by multiplication or 
division by a factor 2. This provides an octave hierarchy of self-similar extensions of 
the scale. Multiplying this value with the octave hierarchy of 2, up to the THz range 
(10! Hz), a range can be found where the biophysics of ordering of water molecules, 
relevant for life conditions, is at stake [33]. It is of interest that the boundaries of the 
GM frequency spectrum, lies in the far-infrared EM region, that occupies a middle 
ground between microwaves and infrared light waves, known as the “terahertz gap”. 
Tera-Herz EMF frequencies take a special position in the frequencies of life [80], 
as well as in the treatment and detection of diseases [81]. Interestingly, infrared 
frequencies have recently been related to long-range universal metric fluctuations 
near null surfaces in the entire cosmos. Very similar harmonic quantum oscillation 
phenomena, including an identical mathematical background, were independently 
found earlier in fractal and global scaling concepts of Muller [82], Thut [83], and 
recently discussed in the framework of quantum coherence in life conditions by [84]. 
These scale-invariant space-time fluctuations may have a longitudinal character, and 
on the Planck level, may even explain quantum gravity in a holographic context [85]. 

The Frohlich/Davydov concept [86—89] on soliton influence on protein vibration 
has been elaborated and further improved by Pang et al. [88], taking into account 
that solitons can be largely stabilized, and their life-time increased due to mutual 
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Fig. 7 Measured frequency data of living cells systems that are life-sustaining (green points) and 
detrimental for life (in red squares) versus calculated normalized frequencies. Biological effects 
measured following exposures or representing endogenous effects of living cells in vitro and 
in vivo at frequencies in the bands of Hz, kHz, MHz, GHz, THz, PHz. Green triangles plotted 
on a logarithmic x-axis represent calculated life-sustaining frequencies; red triangles represent life- 
destabilizing frequencies. Each individual point in the graph is taken from published biological data 
and represents a typical frequency employed in one of the reported biological studies. For clarity, 
points are randomly distributed along the Y-axis 


8 Biophysics of Consciousness: A Scale-Invariant ... 231 


interaction of the particles with lattice vibrations. The important point here is that 
the soliton transport should be regarded as a concerted action of both the vibra- 
tion of the quasiparticle and that of the protein backbone lattice in interaction. Soli- 
tons/polarons, as quasiparticles, are widely observed physical phenomena that behave 
like solitary waves but possess many features of particles. They are able to suppress 
an harmonicity (the deviation of a system from being a harmonic oscillator) by the 
excitation to higher quantum levels, a process that facilitates the crossing of potential 
barriers and the transfer of a molecule to a new conformational state [53, 61, 90]. 

If we come to contemporary life, we may say that each living cell is radiating or 
resonating in the field of coherent EM energy coupled to its biochemical substrate. If 
each cell is emitting such a field, then the whole living system is, in effect, a resonating 
field, being a ubiquitous nonlocal field. Moreover, since biophotons are the entities 
through which the living system communicates, there exists a near-instantaneous 
intercommunication throughout the organism. And this, claimed Popp et al. [91, 
92], is the basis for coherent biological organization, referred to as quantum coher- 
ence. This discovery led Popp to state that the capacity for evolution rests not only 
on aggressive struggle and rivalry but also on the capacity for communication and 
cooperation. In this sense, the built-in capacity for species evolution is not based 
on an individual, but rather on living systems that are interlinked within a coherent 
whole: living systems are thus neither only subjects, nor are they isolated objects, 
but simultaneously, as subjects and objects, function in a mutually communicating 
universe of meaning in a quantum domain [93, 63, 94]. 

These relatively new developments in biophysics may imply that all biological 
organisms are constituted from a liquid crystalline medium, whereby body cells are 
involved in an instantaneous fractal communication via the emittance of biophotons. 
Furthermore, DNA itself may act as a liquid-crystal, lattice-type of gel-structure. 
This implies that all living biological organisms continuously emit light, although in 
an ultra-weak manner, which thereby forms a coherence field for live communication 


[89]. 


3.2 EMF-Guided Three-Dimensional Protein Folding 


Recently, the potential long-range resonant influence was further worked out in a 
study of three-dimensional protein folding in the intact cell [61, 63, 95]. This process 
can be largely influenced by the formation of coherent oscillation domains in the cell 
water interacting with the protein backbone (Fig. 8). 

We argued in earlier work that the current geometric and thermodynamic 
approaches in protein folding studies do not provide a definite solution to under- 
standing mechanisms of folding of biological proteins in the whole cell. A major 
problem in the understanding of this process is that the protein is first synthesized as 
a linear molecule that subsequently must reach its native configuration in less than 
1 s [90]. 
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The Holographic Cell Imbedded in a Vibrational Memory Workspace 


Water dipole 

> EM-field, bridging 
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Fig. 8 The life cell in a toroidal setting showing a holographic memory workspace called event 
horizon (red circle in a), that contains information for cell function and survival in the particular 
environment (a, upper inset left), guiding 3-D protein folding (b), wave resonance of DNA with 
associated water (c). Structured water-dipoles in coherent state provide an information imprint that 
stably stores DNA-polymerase chain reaction activity (after [96]) 


3.3 Superconductive Condititions in Animate 
and Non-animate Systems 


Our recent meta-analysis of the data of different superconductors gaps/frequencies 
from 1981 to 2018 [58] revealed that the reported values can be positioned on GM- 
pointer states and fit with the derived equation of coherent frequencies: an adapted 
Pythagorean scale. The discrete values of these frequencies, thus, could again be 
positioned on areference coherent THz-scale, that is expressed in 12 discrete coherent 
reference THz-frequencies: 


1.0995, 1.1583, 1.2370, 1.3031, 1.3915, 1.4660, 1.5549, 1.6493, 1.7376, 1.8554, 
1.9547, 2.0873 Thz 

As pointed out in our earlier studies [95, 62], both lattice and wave condi- 
tions are envisioned in a fractal structure of life systems, being much in line with 
recent proposals of Turner and Nottale [97, 98]. It is envisioned that the result of 
these processes will finally exhibit a prominent coherent high-temperature conductor 
(HTSC)-system, fully guided by coherent wave domains, that can be described by 
toroidal geometry and numerically expressed by the GM-scale frequency pattern. 
This implies that phonon- or photon lasing with the proper combination of coherent 
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wave frequencies, decoherence could be suppressed, leading to stable pointer states. 
Such a mechanism of light amplification was also proposed by Marjieh et al. [99]. 
As an alternative, apart from this dominant influence of coherency in HTC super- 
conductivity, some extent of decoherency may play a decisive role either by matrix 
disturbances (vibrations) that may facilitate the overall rate of charge transfer, as 
have been suggested in recent studies on photosynthesis [74]. This aspect was also 
attributed to fractal disordered selection of coherent spin states as suggested by 
Turner and Notale [97, 98], while also the adding of general noise may promote the 
formation of polaron and polariton quasi-particles that, as mentioned before can be 
instrumental in Cooper-pair electron formation. 

The overall picture is that superconductor materials can be seen as a multi-cavity 
network on which an energy valley of electromagnetics is superposed that produces 
3-D resonance chains of EM activity, yet contain characteristic energy gaps. This 
reminded us of the work of Hunt [100] on consciousness and brain function, postu- 
lating that EMF resonance chains may explain certain aspects of consciousness. Such 
a type of superconductivity may indeed play a role in information processing in the 
brain as also proposed in the work of Bandyopadhyay (see an interview with him by 
Hunt [101], see also Sect. 5.9) as well as the superconduction-inducing properties 
of hydrated protons in aqueous brain compartments as proposed by us (Sect. 7). Our 
observations on these discrete energy gaps in presently available superconductor 
materials, highlight a potential quantum bridge between superconducting proper- 
ties in physics and biology. This also focuses attention on the fact that any material 
superconductor is permanently embedded in a zero-point energy field. Consequently, 
the intrinsic vibratory character of such fields should be taken into account as was 
realized in a number of previous papers on holographic aspects of superconductivity 
(references in [58]). 

It is envisioned that the result of these processes will tend to exhibit a prominent 
coherent high-temperature superconductive system, fully guided by coherent wave 
domains. This can be described by toroidal geometry and numerically expressed by 
the GM-scale frequency pattern, as revealed in the present study. This implies that 
phonon- or photon lasing with the proper combination of coherent wave frequencies, 
decoherence can be suppressed, leading to stable pointer states. As an alternative, 
apart from this dominant influence of coherency in high-temperature superconduc- 
tivity, some extent of decoherency may play a decisive role (see above) either by 
matrix disturbances (vibrations) that may facilitate the overall rate of charge transfer, 
as have been suggested in recent studies on photosynthesis or to fractal disordered 
selection of coherent spin states as suggested by Turner, while also the adding of 
general noise may promote the formation of polaron and polariton quasi-particles 
that, as mentioned before can be instrumental in Cooper-pair electron formation 

All this should be very much related to the conceptualization of space-time, that in 
case of a quantum system should be seen as also being quantized. We argued earlier, 
in this respect, that space-time might be build up from energy vortices that connect 
through wormhole short cuts [1], which even provides the known quantum foam 
modality at the Planck scale. It is also of interest that recently wormholes can be seen 
as instrumental in the attain superconductive properties in the framework of M-brane 
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geometry [102], in which the wormhole structure can be interpreted as a characteristic 
part of torus geometry. In a more generalized model, we postulated the geometry 
of the double torus as a basic building block of reality, implicitly introducing the 
potential of 4-D rotations. In this respect, we predict a holographic feature in which 
the 3-D wave structure of superconductors is rather a shadow of a 4D-representation. 
The underlying AdS-Conformal Field Theory introduces the manifestation of gravity 
in the 4D domain at the brink of 3D/4D space-time. Holographic superconductor 
models have been adequately reviewed [103, 660]. This also focuses attention on 
the fact that any material superconductor is permanently embedded in a zero-point 
energy field. Consequently, the intrinsic vibratory character of such fields should be 
taken into account as was realized in a number of previous papers on holographic 
aspects of superconductivity [103, 660] as well as considerations on ZPE excitations 
(Turner and Nottale [97, 98]. 

Of note, there is recent evidence that superconductive conditions can be experi- 
mentally demonstrated in brain tissue [106]. In this paper, in order to extract infor- 
mation from a quantum object (brain slice) by a classical measurement system, a 
graphene mediator was used that behaves quantum-mechanically at room temper- 
ature. This provided direct evidence for superconductive properties that were 
suggested to be generated in neuronal microtubuli. 

Superconductor quantum features of life were proposed by Cope as early as 
in 1975 [107] and have been demonstrated in current guantum biology: in olfac- 
tion, long-distance magnetic navigation of various animal species and in particular 
in photosynthesis (reviewed by [74, 75, 77, 78]; Lloyd [76]. It should be realized 
here that life material is build up from elementary particles and that essential macro- 
molecule such as proteins and DNA have an inherent vibrational property that can 
show coherent features, as supported by many other studies reviewed in [45, 58, 33, 
64, 73, 86, 88, 89, 90, 108, 109, 110]. 


3.4 EMF Frequencies of Water Reflect Coherent Quantum 
Information of the GM-Scale 


Water is quantum coherent under ordinary conditions, according to a quantum elec- 
trodynamics field theory that may explain many of its most paradoxical properties 
including life itself [111—113]. Quantum fluctuations and coupling between matter 
and electromagnetic field in Quantum Electro Dynamics (QED), predicts quantum 
coherence for liquid water even under ordinary temperatures and pressures, according 
to Del Giudice and Tedeschi [114, 115]. This theory suggests that interaction between 
the vacuum electromagnetic field and liquid water induces the formation of large, 
stable coherent domains (CDs) of about 100 nm in diameter at ambient conditions, 
and these CDs may be responsible for all the special properties of water including 
life itself (Fig. 8). Such cellular vibrations of macromolecules were spectroscopi- 
cally shown by Lundholm et al. [116], Nardechia et al. [117, 118]. A recent study 
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demonstrating that polymerization of actin in cells is directly activated by terahertz 
irradiation indicated the potential long-range steering of protein function by EMF 
[119]. 

Even if it is still not known how life emerged from inanimate matter, there is a 
consensus that this should happen in water. Even nowadays organisms still maintain 
their watery internal milieu, and the multitude of organisms still find their habitat in 
water. Within organisms, water provides a medium in which all biochemical reactions 
take place. Water possesses many unique properties due mostly to the polarity (dipole 
character) ofits constituent molecules and in particular to the ability to form hydrogen 
bonds internally and with other molecules. Moreover, contemporary quantum field 
theory maintains that all liquids including water have special electromagnetic proper- 
ties involving potential coherence. Namely, in quantum electrodynamics (QED) the 
theorem can be proven [87, 120], according to which all molecules fluctuate in unison 
between two individual configurations, in tune with the enveloping vacuum electro- 
magnetic field. The collective dynamics spans over a region (coherence domain, CD) 
whose size is the wavelength à = hc/AE of the EM mode, whose frequency in the 
free space is v = AE/h; h is the Planck constant and c is the speed of light. Further 
QED considerations demonstrate that within the CD photons acquire an imaginary 
mass so that they are unable to propagate themselves and rather appear as the cohe- 
sion energy of water molecules. The CD thus becomes a self-produced cavity for 
the vacuum electromagnetic field, which fuses with the matter field of an ensemble 
of excitable molecules, hence giving rise to a unique field describing the collective 
dynamics of the molecules that behave as a single (quantum-like) object. 

Stability of the coherent configuration is kept by its lower energy level, namely 
by the existence of an energy gap, the difference in energy between an independent 
(non-coherent), and correlated (coherent) molecular configuration. This means that 
the coherent state is stable (low energy) and at the same time ordered state, having 
low entropy; thus, no energy is required for the maintenance of order [113]. In this 
stabilized order, quantum vacuum field is essential. At any given temperature that 
allows liquid water there is some proportion of water molecules in coherent domains 
and another in the non-coherent ones; at room temperature, a molecule of water 
spends around 30% of time in a coherent domain [121]. In this view and contrary 
to the established one, where water is considered as a passive solvent medium, here 
water is seen as an active medium where the principle of coherent information can 
emerge even in inanimate liquid systems and can be developed up to highly orga- 
nized organisms [87]. The coherent regime in water has the potential of organizing 
countless biochemical as well as biophysical processes. Thus, water does not play an 
active and essential role only in contemporary living systems but should be seriously 
taken into account in any feasible origin of life scenario [33]. 

Nowadays, it is expected in the biological community that life originated in water 
and that the multitude of organisms found their habitat in it. Water provides the 
medium in which all biochemical reactions take place. The importance of water to 
living organisms originates from its peculiar features including the solvent properties, 
its high specific heat capacity, as well as its high latent heat of vaporization. Water 
owes these unique properties to the polarity (dipole character) of its constituent 
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molecules and in particular to the ability to form hydrogen bonds internally and 
with other molecules. In this view, water is seen as an active medium where the 
principle of coherent information starts from inanimate liquid systems up to highly 
organized organisms [87]. Namely, contemporary quantum field theory does not 
only unveil life as a profoundly electromagnetic phenomenon, it maintains that all 
liquids including water have special electromagnetic properties involving potential 
coherence. Of course, even if the coherent water regime gives a huge potential for 
coordination and organization of complex biochemical and biophysical processes, a 
crucial question remains as to how water with its CDs, will behave in an actual living 
cell, i.e., in the cytoplasm where abound many types of macromolecules, inorganic 
and organic ions, etc. 

The solution for this is likely not to collect individual frequencies of various 
isolated proteins, DNA/RNA strands, channel proteins, tubulin proteins, etc., because 
those values depend on the composition of the environment in which the partic- 
ular spectroscopic measurements have been performed. Rather, the entire integral 
cell should be taken into consideration, including cytoplasm, organelles, plasma 
membrane, etc. [63]. 


3.5 The Combined Patterned Appearance of Coherent 
and Decoherent EMF Frequencies 


It is important to note that in our earlier life studies a regular pattern of both coherent 
and decoherent frequencies was found (Fig. 7). The coherent part of the GM-scale 
was defined by us as semi-harmonic since it is not only be based on integer numbers, 
as in classic harmonics, but also on imaginary (broken)numbers, according to an 
adapted Pythagorean scale, that implies a toroidal (rotational) aspect in the math- 
ematical background. Importantly, only coherent and no decoherent values were 
detected in the purely physical studies on entanglement and elementary particle 
studies as well as in the present superconductor studies. What could be the reasons 
that the decoherence aspect seems absent in the latter studies? Needless to say, in the 
case of EPR and superconductors studies, this is likely to be due to the selection of 
materials that have been made by the investigators in relation to an optimal function 
related to coherence and entanglement, yet, in principle, not excluding decoherent 
frequency values. Combinations of coherent and decoherent states according to the 
GM-scale, in principle would be found in all kinds of atoms/molecules, and it may 
be that decoherent states are created through interactions in complex structures as 
an implicit feature. We have earlier speculated that the combination of coherent and 
decoherent wave frequencies in the life systems could reflect a potential regulatory 
mechanism [53, 57, 61]. Alternatively, they could be related to entropy-forced repair 
mechanisms to remove corrupted cells from the organism by, for instance, the crucial 
process of cell apoptosis. 
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It has been suggested that the balance of coherent and decoherent states may be 
more dynamic than earlier thought and that creation of a coherent or decoherent state 
by interaction with the environment, does not lead to information loss, and thus, in 
principle, could be a reversible process [122]. Consequently, it would be justified 
to think in terms of dynamic states of coherence/decoherence in a cycling mode [1, 
61]. Life, including its quantum superconductivity, would thereby operate at the edge 
of chaos, in a so-called poised realm, that allows the choice between two states in 
equilibrium, and thereby enabling fast responses essential for the cell ecology and 
survival. Of note, for instance, wave/particle duality may occur in a domain in which 
wave and particle modes are present at the same time. In fact, such a poised condition 
could be conceived as a thermodynamic balance between entropic and syntrophic 
(neg-entropic) aspects of reality. In fully physical systems such opposing conditions 
would have a more implicit character as for instance in matter/antimatter annihilation 
and forces such as gravity and dark energy. All this would imply a general aspect of 
symmetry and/or duality [61] (Fig. 9). 


Dual Dynamics and Symmetry in Nature: Decoherence/Coherence Cycling 


EM Field — Dual aspects 
Domain of Nature: 
Decoherent state Coherent state 


Wave/ Particle 
Particle/ Anti-Particle 
Gravity/ Dark Energy 
Chirality: right/left 
Charge: pos./ neg. 
Entropy/Syntropy 
Conscious/ Unconsc. 


Life / Death 


Superposition/ Entanglement 


Torus/ Wormhole/ Mébius Ring 


Fig.9 Hypothetical cycling of quantum coherent and decoherent states (left). Dynamic duality may 
play a general role in the fabric of reality (right). Middle: 3D/4D poised domain that allows choice 
between two quantum states in equilibrium in which all of the depicted processes may operate on 
the brink of 3D and 4D spacetime. Middle below: 3-D Torus can perform 3D to 4-D rotations, 
that can be compared by closed movement on a Mobius strip (inside is outside), which may imply 
restoration of non-duality. Right: Other well-known dual processes in nature 
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In a world seemingly filled with chaos, physicists have recently discovered new 
forms of synchronization and are learning how to predict and control them [123]: 
“Neurons in our brains fire in synchronous patterns to operate our bodies and minds, 
and pacemaker cells in our hearts sync up to generate the beat. Objects with rhythms 
naturally synchronize. Kuramoto’s model described a population of oscillators and 
showed why coupled oscillators spontaneously synchronize. In the original model, 
an oscillator can be pictured as an arrow that rotates in a circle at some natural 
frequency. When a pair of arrows are coupled, the strength of their mutual influence 
depends on the sine of the angle between their pointing directions. Thus, the arrows 
will drift until they find this state of synchrony. Even oscillators that have different 
natural frequencies, when coupled, reach a compromise and oscillate in tandem”. 

Abrams and Strogatz [124], reproduced the peculiar mix of synchrony and asyn- 
chrony in their computer simulations and explored the conditions under which it 
arises. Strogatz dubbed it the “chimera” state. Many researchers suspect chimeras 
arise naturally. The brain itself seems to be a complicated kind of chimera, in that 
it simultaneously sustains both synchronous and asynchronous firing of neurons. 
Last year, researchers found qualitative similarities between the destabilization of 
chimera states and epileptic seizures. But the chimera state is still not fully under- 
stood. Kuramoto worked out the math verifying that the state is self-consistent, 
and therefore possible, but that doesn’t explain why it arises. Scientists speculate 
that brain function and even consciousness can be understood as a complicated and 
delicate balance of synchrony and asynchrony. Building on previous work, they 
showed that networks break up into “clusters” of oscillators that synchronize. A 
special case of cluster sync is “remote synchronization,” in which oscillators that 
are not directly linked nonetheless sync up, forming a cluster, while the oscilla- 
tors in between them behave differently, typically syncing up with another cluster. 
In 2017, Motter’s group [122] discovered that oscillators can remotely synchro- 
nize even when the oscillators between them are drifting incoherently. This scenario 
“breeds remote synchronization with chimera states”. They hypothesize that this state 
could be relevant to neuronal information processing since synchronous firing some- 
times spans large distances in the brain. The state might also suggest new forms of 
secure communication and encryption. D’Souza et al. reported a menagerie of new 
synchronous states in a network of “nanoelectromechanical oscillators, that made 
clear that synchronization is a direct manifestation of symmetry—and the way it 
breaks. 

Synchronization seems to spring from symmetry, and yet scientists have discov- 
ered that asymmetry helps stabilize synchronous states. Motter and Yang [125] 
reported that introducing asymmetry into a cluster actually strengthens its synchrony. 
For example, making the coupling between two oscillators in the cluster unidirec- 
tional instead of mutual not only doesn’t disturb the cluster’s synchrony, it actually 
makes its state more robust to noise and perturbations from elsewhere in the network. 
“A variety of tasks can be achieved by a suitable combination of synchrony and asyn- 
chrony,” Kuramoto observed “Without a doubt, the processes of biological evolution 
must have developed this highly useful mechanism. 
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The importance of both coherent and de-coherent aspects in mechanisms of 
superconduction was stressed by Turner and Notalle [97]: “One of the aspects of 
HTSC materials lies in their disordered structure, indicating that HTSC is favored by 
complex fractal systems and that macroscopic quantum coherence phenomena such 
as HTSC is dependent on a disordered spatial distribution of charges/dopants/holes”. 
A clear picture emerges that we need to understand HTSC in terms of the under- 
lying physics of a macroscopic quantum process. Essentially one has to create the 
equivalent of a “complex path integral “in order to induce macroscopic quantum 
coherence. They proposed that the disordered distribution in HTSC’s is not a 
chaotic, but a partially rotational distorted structure, against the background of 
an ordered tetrahedral network structure, that thereby can be accommodated by 
toroidal geometry. The same complex structure has been found in Smectite minerals 
and in pure water molecules that are ordered in a partially distorted tetrahedral 
geometry [57] (Fig. 20). Of note, it was suggested earlier that ring-shaped Bose- 
Einstein condensates trapped in a toroidal geometry may undergo self-interference, 
resulting in alternating vortex/anti-vortex dark soliton patterns [126]. Thus, the 
coherence/decoherence pattern could represent an interference phenomenon, similar 
to those observed in classical double split experiments that also operate in life 
conditions. 

An essential role for decoherent noise in superconductive biology has also be 
concluded from recent studies in quantum biology, in particular for the process of 
photosynthesis [127, 128, 129]. It was concluded that the wave character of particles 
allows excitons to pass through the plant matrix in a broad front, enabling intra- 
cellular traffic of many parallel pathways that speed up the process of reaching the 
reaction centers. However, a second mechanism is involved to explain the high effi- 
ciency of this process: incoherent quantum noise of the conducting lattice facilitates 
smooth passage of these charged units, in the process of energy transport (Plenio 
and Huelga 2008) [74]. A very similar concept on a crucial role of de-coherence 
processes [97], was proposed in relation to superconductive modes, as mentioned 
above. When energy levels reach a critical point, destructive interference effects 
(which we associate with observed quasiparticle interference in HTSC) will cancel 
out most frequencies, leaving those matching the resonant frequencies dictated by 
the geometry of the fractal network to form a complex velocity field and an associ- 
ated macroscopic quantum potential (MQP), leading to the establishment of coherent 
standing waves. We note that a very similar view on decoherence (taking a different 
approach and using different terminology) has been expressed by Dolce [130], who 
consider gauge symmetry breaking in terms of the competition between quantum 
recurrence and thermal noise”. 
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3.6 ZPE/SFQS-Field Effects and the Organization of Water 
Molecules in Life Conditions 


Quantum field theory explicitly recognizes an extended quantum vacuum field, 
(“zero-point field or superfluid quantum space”), interacting with matter, as well 
as quantum fluctuations, whereby energy in the vacuum field in the form of photons 
can be captured by matter. When energy is absorbed from the vacuum field, the 
particles will begin to oscillate between two configurations. In particular, all parti- 
cles coupled to the same wave length of the fluctuations will oscillate in phase with 
the EM field, that is, they will be coherent with the EM field. According to calcu- 
lations performed by Preparata [131] and colleagues, the renormalized (physically 
observable) frequency of the trapped EMF in the CD corresponding to 0.26 eV is 
6.24 x 10!3 Hz, which is in the far-infrared region. Del Giudice et al, also argued that 
water CDs can be easily excited, and are able to collect small external excitations 
to produce single coherent vortices whose energy is the sum of all the small excita- 
tion energies, turning the originally high entropy energy into low entropy coherent 
energy, which is trapped stably in the water CDs. 

It stands to reason that if cell water is exposed to an EM field in the form of quantum 
states in the frequencies detected by us, it will lead to a “geometric imprinting” that 
resembles the geometric Chladni patterns in [67] at a much smaller scale and thereby 
exerts a coherent ordering of cell plasma, including the associated macromolecules. 
Similar, GM-like discrete EMF, effects were recently reported by Sheldrake and 
Sheldrake [132], inducing superficial geometric (Faraday) patterns in water. It is of 
interest that a new quantum state of water molecules was discovered with a six- 
fold rotational symmetry (Figs. 8 and 26), in which the water dipole molecules are 
arranged in a kind of superposition, that is, if they are placed in tiny channels in tiny 
spaces of the type that also occur in living cells. Johnson [133, 134], Kolesnikov et al. 
[135], Maret [84]. The particular water clusters possess unique terahertz frequency 
vibrational modes in the 1—6 THz range and are supposed instrumental in cellular 
architecture, protein folding, structuring of DNA/RNA, in addition to EM phonon 
coupling and specific absorption of gravitational active virtual photons from vacuum 
fluctuations. Of note, in an astrophysical context, the structured water in cosmic dust 
may contribute to cosmic background radiation and is a candidate for the baryonic 
dark matter [133, 134]. This is important for life since water is seen as a fundamental 
substance for organizing biochemical processes [86, 87, 115, 136, 137, 138]. 

There is recent evidence that quantum zero-point fluctuations of a discrete wave 
frequency character can be experimentally observed and are clearly manifest in 
mesotropic structure in water [139, 70, 140, 141]. The ZPE field acts on all meso- 
scopic surface water layers to form coherent phases of water with domains of the 
length of 100-300 nm and also may influence interfacial layers on macromolecules 
such as proteins and DNA. Such an effect was modeled by Sen et al. [140]. In relation 
to such processes in chemistry in general, it is quite relevant to mention the zero-point 
NMR study of Thayer and Pines [142], which revealed four zero-point frequency 
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regions with peaks at 35, 111 and 132 kHz, that almost exactly fit our GM-scale 
values. 

The crucial question is how to strike a balance between internal (endogenous) 
and external energetic EMF influences. Turner [97, 98] and personal communica- 
tion), suggested that all molecules in the cell drive the cell water to certain vibra- 
tions, but in our opinion, it may be rather a symmetrical (bidirectional) process 
with mutual aspects. In other words, water is functioning as the primary antenna 
(mirror) of external EMF influences and is able to transmit those vibrations to other 
dissolved substances in such a way that, in unison, coherent vibration domains of 
cell compartments are formed. 

As mentioned in Sect. 3.5, it has been postulated that the balance of coherent and 
decoherent states may be more dynamic than earlier thought and that creation of a 
coherent or decoherent state could in principle be a reversible process [122, 143, 
144, 145, 146]. Consequently, it would be justified to think in terms of dynamic 
states of coherence/decoherence in a cycling mode [145, 146]. Life would thereby 
always operate at the edge of chaos in a, so-called, poised realm that allows the 
choice between two states in equilibrium thereby enabling fast responses essential 
for the cell ecology and survival, as reviewed by Moldonado [147]. 

It is of interest that many of the discrete frequencies influencing life molecules are 
situated in the infrared/far-infrared EMF region [80, 148], and have also been impli- 
cated in scale-invariant quantum fluctuations [85] that could arise from interferences 
of dual gravity and dark energy fields in a wormhole connective context. 


Conclusion The cell and its components are always under the influence of active 
wave fields of internally ATP induced EM oscillations and are at the same time 
driven in concert by pilot waves of the quantum vacuum or implicate order (the 
Broglie/Bohm concept). Pilot wave mechanisms have now also been convincingly 
demonstrated in hydrodynamic experiments [149]. As mentioned above, water may 
therefore also play a general role as a cosmological conduit since it is present in 
cosmic dust in the form of metal-doped phyllo-silicates that pervade galactic spaces in 
the universe [137, 150, 151]. Biological systems exhibit macroscopic quantum prop- 
erties, and superconductive properties [57, 97, 98]. The particular spectral patterns 
of water, that show multiple discrete absorption bands arise from the NIR and the 
mid-infrared region and perfectly fit the GM-scale frequency pattern [59]. Possibly, 
this knowledge can be applied for defining appropriate biomarkers for the diagnosis 
of healthy and diseased states, which is researched in aquaphotomics [152]. 
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4 Torus Operators Mediate Information Flux 
in a Super-Fluid Quantum Space by Forming 
a Wormhole Communication Network 


When light confines itself through electromagnetic-gravitational-interaction, 
confinement has been created with a changing boundary layer where the equilib- 
rium between the attractive confining electromagnetic-gravitational forces and the 
repulsive scattering electromagnetic-gravitational forces changes within an area of 
the confinement [153], see added reference list. The author summarizes as follows: 


In the Tri-Unity concept, the particle aspect, the wave aspect and the mass aspect are the 
three aspects of the same origin: confined light of one single frequency. In this concept, a 
particle does not remain a particle with its own mass. The particle has a flexible dimension, 
frequency and mass and changes during a transition from a lower to a higher energy level. The 
corresponding frequency and the corresponding mass changes during this transition. The “de 
Broglie wave” represents a real confined electromagnetic wave with a single frequency that 
describes the energy level of the confinement. In the example of an electron in a spherical 
orbit around the nucleus in a hydrogen atom, the electron is a spherical single-harmonic 
electromagnetic confinement around the nucleus. Because of the spherical confinement, the 
mass of the confined electromagnetic radiation will be divided in a spherical orbit around 
the nucleus. 


These material waves, discovered by Louis de Broglie and mathematically described by 
Schrédinger could never be solutions of the well-known four linear equations of Maxwell. 
The material waves are spherical and elliptical solutions of confinement and not compatible 
with the solutions of the linear Maxwell Equations, since superposition is possible but elec- 
tromagnetic interaction and electromagnetic confinement can only be described by a set of 
non-linear differential equations. 


What are the fundamental boundaries which are required for a stable electromagnetic field 
configuration in which light can exist? There is only one boundary condition: the electro- 
magnetic field has to be in a perfect equilibrium (balance) with itself and its surrounding and 
when an electromagnetic field interacts with a gravitational field, exactly the same boundary 
condition is required. It is a real electromagnetic wave in which the real part is the solution 
for the electric part and the imaginary part is the magnetic part. 

The exact solution for a gravitational electromagnetic confinement van even results in diam- 
eters much smaller than Planck’s Length (1.616229 x 10735 [m]). The fundamental question 
is: How it is possible to create confinements from “visible light” (with a wave length between 
3.9 x 1077 [m] until 7 x 1077 [m]) within dimensions smaller than Planck’s Length? This is 
only possible when the wave length of the confined radiation is smaller than de dimensions 
of the confinement. This requires extreme high frequencies. The transformation in frequency 
from visible light into the extreme high frequency of the confinement is possible because of 
the Lorentz transformation during the collapse of the radiation when the confinement has 
been formed (implosion of visible light). 


We hold that such confinement of light is operating through fractal toroidal geom- 
etry, that in the whole cosmos is scale-invariant, and may be instrumental on the brink 
of the Planck-scale domain and a phase space beyond the Planck scale that provides 
mathematical and geometric semi-harmonic information. 

It is of interest that toroidal wormholes may support electromagnetic and magnetic 
flux [154-156], and at the same time can scatter electromagnetic waves [157, 158]. 
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This latter aspect was also proposed for superluminal photon flux in neuronal micro- 
tubuli [159]. We speculate that the coherent set of discrete EMF frequencies revealed 
by us is instrumental in creation of such super-radiance conditions. This idea is 
supported by the findings that a similar pattern of EMF frequency bands promotes 
the creation of entangled conditions [55], is instrumental in the production of super- 
conductivity [58], as well as shows an almost perfect fit with the pattern of the energy 
distribution of elementary particles [56], see Table 1). 

One essential understanding here is that nature inherently includes information 
feedback loops in such systems that enable a “self-reflective” process in which the 
system learns from its environment, adjusts accordingly to maintain balance and well- 
being for itself, and communicates these data back to its environment, creating new 
patterns and behaviors that registers these adjustments and in turn again informs the 
living system as a whole (see further Sect. 6). We hold that the recurrent process that 
underlies this process can be successfully modeled by toroidal geometry (Fig. 10). 
This geometric process of spiral information enfolding and unfolding can be liter- 
ally observed and discerned conceptually in many natural systems, in metabolic 
processes, in the function of certain blood cells, as well as in the resource exchange 


Torus configurations 


Cc 


; Dirac’s Spherical Rotation 


Fig. 10 Various modalities of toroidal geometry: a Nested torus structure, b Torus trajectory (red), 
c Atomic structure as double torus, d Filled space-time structure with singularity, e Torus network, 
f Dirac spherical rotation showing toroidal trajectories in relation to time, g Donut model of the 
universe, h Knot structure in torus as metaphor for attractor/standing wave, i cartoon of a twistor 
as a Supposed space-time unit 
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of plants and animals within their environment. It is also evident outwardly in the 
macrocosmic realms of planets, stars, and galaxies, and inwardly in the micro-cosmic 
elemental and atomic realms (Fig. 10). Thus, the synergetics of torus geometry and 
recurrent toroidal energy flow patterns seem to be fundamental to all cosmic creation 
[160]. 


5 Brain Function and Consciousness Studies 


5.1 Modeling as a Holofractal Flux of Information 
with Toroidal Geometry 


Consciousness, in a cosmological context, can be defined, as a state of a semi-stable 
system that has developed in a cooperative and cyclic operating mode, so that it 
became “causally self-observant”. According to Dehaene et al. [161], individual 
human consciousness can be envisioned as the processing of information that not 
only makes meaningful information available for global broadcasting in the brain 
but also offers self-monitoring and quality control. Thereby, it cannot only predict 
aspects of the local environment but also can integrate memorized information and 
future-directed projections into a personal worldview that serves individual survival, 
development, and social communication [10, 11]. Yet, in the present paper, an even 
wider context for consciousness is offered, in which our individual mind is seen as a 
part of a larger universal consciousness, itself being instrumental in the entire fabric 
of reality [2]. In other words, each conscious element in nature and thus each indi- 
vidual is implicitly part of universal consciousness, for humans: we are in conscious- 
ness, implying the position of Idealist ontology, albeit based on the fundamentals of 
quantum-(bio) physics and cosmology. This concept integrates a non-material mental 
framework, submitting that information represents a basic building block of nature 
[19], an idea that was earlier framed as protyposos by Gérnitz [162, 163]. This concept 
is also based on our earlier consideration of brain that is encompassing an extended 
mind [164] and the earlier treated observation that life processes are sustained by 
a generalized biophysical principle of a discrete pattern of electromagnetic wave 
frequency bands [1, 62]. 

Consciousness, therefore, is not only a human faculty and implies a reflexive 
state that both involve information integration as well as subjective “feeling” of 
past and future events. It requires a graded complexity of life systems to deal with 
the requirements of multi-tasking and ecological maintenance. A central item in 
brain research is the question whether consciousness should be conceived solely 
as an emergent phenomenon, as related to the extreme neurological complexity of 
the brain or rather that the central nervous system is embedded in a much wider 
context in which it also receives (quantum) wave information, partly unrelated to 
the known senses. However, it remains an open question of how humans develop 
self-consciousness and obtain the basic knowledge of the type called qualia [13]. 
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The hard problem of consciousness is the problem of explaining how and why we 
have qualia or phenomenal experiences and how sensations acquire characteristics, 
such as colors and tastes. A very interesting treatment of the quantum models of 
consciousness research, as reviewed by Meijer and Raggett [165], was given by 
Wolf-Meyer and Cochran [166], in the framework of the anthropology of science in 
general. 

Kozyrev [167], considered that all life forms might be drawing information from 
a spiraling source of energy. He suggested that life could not be formed in any other 
way, because it is actively drawing off this spiraling vortex-like energy to sustain 
itself. In this sense, we can think of the living system as possessing efficient resonators 
for tuning into geometrically organized energy, most likely in the form of toroidal 
flux patterns. There are recent proposals for toroidal models in the functioning of 
specific brain cells, neuronal networks, functional parts of the brain as well as the 
whole brain [168, 169]. The natural candidate for such a toroidal information flux is 
the spatially embedded network of the so-called human connectome: a comprehen- 
sive map of neural connections in the brain, that may be thought of as its “wiring 
diagram”. More broadly, a connectome would include the mapping of all neural 
connections within an organism’s nervous system and represents a non-stationary, 
highly dynamical structure characterized by complex topological geometry [170]. 
Toroidal information flux (see Fig. 10), was also postulated by us to provide the 
basis for the existence of consciousness at different scales of the Universe. There are 
distinct reasons to choose the multidimensional symmetrical aspects of the double 
vortex torus, a geometry that may mimic a combination of transversal, longitudinal 
and circular waves [4, 171, 172]. 

The nature of electromagnetic toroidal excitations, as developed in physics, was 
reviewed by Papasimakis et al. [173], and their interactions with the inorganic matter 
by Tsytovich et al. [174]. In this manner, toroidal operators integrate quantum infor- 
mation and store it on the edge of each fractal unit, a 2-D hypersphere that in the 
case of the black hole was called the “event horizon”. Thus, quantum information, 
like energy, is retained in this manner. Verlinde [175], used the holographic principle 
for his entropic gravity theory. The holographic theory was invented by the Nobel 
laureate ‘t Hooft [176, 177], (see for holography aspects of the cosmos [24, 178, 
179]). The leading principle of holography is that every object is fully described with 
information gathered on a screen around the object (the event horizon). It follows 
that also galaxies, suns, planets and likely the entire universe and even life systems 
are also to be regarded as toroidal organized information fields each projecting digital 
information on their respective event horizons. 

According to classical information theory, information always arises through 
interactions of wave-particles and, entropy of information represents the potential 
to ask yes/no questions in such an event with regard to a particle system [180, 18]. 
According to these concepts, information is in fact the sum of expected informa- 
tion obtained from such yes/no questions. An example is DNA in our cells which 
in itself contains a lot of potential information (digitally expressed in Bits), but this 
can only be clearly expressed in the cell with the help of RNA to produce the gene 
products: the proteins. The intrinsic (hidden) information of each object is therefore 
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the result of the entanglement of the stored (individual) information from its various 
constituting particles, providing a sort of global information store of it. This infor- 
mation is fed back to a universal information matrix, that, therefore, is dynamic in 
time [181-183]. The zero-point energy field [184—187], was considered to be is an 
obvious candidate for such information storage. In the latter framework, the afore- 
mentioned background may be related to the concept of quantum foam at the Planck 
scale as a persistent storage matrix ({180, 188, 189]; Ford and Roman 2000, see also 
Wikipedia/quantum foam). For example, it is assumed that information entering a 
black hole from the outside is never lost, but, as mentioned above, is rather is being 
projected on its outer screen, called the “event horizon’, that may take a similar 
physical form [180, 190, 191, 192, 193]. 


5.2 Consciousness as a Scale-Invariant Phenomenon 
in the Cosmos 


Consciousness has often been approached as a phenomenon of cosmic dimensions. 
This view has a long history, from ancient cults to Hermetic wisdom and Greek 
philosophers. Also, after the emergence of modern science and physics, there are 
persistent attempts to liberate the study of consciousness from a purely human neuro- 
logical context and to search for a much broader or deeper fundament. Among others, 
this led to the recognition that conscious states arise through permanent interactions 
with the environment, even in a genetic context as revealed in the recent studies of 
epi-genetics. It became also clear that in animals, dependent on the species involved, 
clear signs of consciousness and even self-consciousness can be detected. This 
aspect seems related to the open question if in biological evolution all life systems 
should possess some form of (proto)- consciousness or awareness that is intrinsi- 
cally required for problem-solving, survival, and defense of self. In this respect, the 
extremely complex brain was even conceived by some as mirroring the very universe, 
combined with the idea that cosmic processes such as electromagnetism, gravity, and 
dark energy are likely to influence life processes. Since any organism is embedded 
in such cosmic force fields, it is obviously preferable to envision each individual 
as being part of a dynamic wholeness, or even better as an active participant in the 
further evolution of our planet and the entire universe [194]. In the latter framework, 
some recent studies focused on this aspect, apart from extensive treatment of the item 
of universal consciousness (see for instance an integral overview of this subject by 
Meijer [2]). 

All this is based on the central idea that the information perse may represent an 
essential fundament of reality and may act as aconnecting principle in describing both 
nature at the micro- to macro-level [19], at the same time touching upon mind/matter 
relations. In astrophysics, in an article in nature, this even led to the ultimate vision 
that the universe, in the deepest sense, is not material but rather mental [195]. In 
a relevant essay on: “Quantum Mind: the Matrix of the Universe” [196], further 
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emphasizes this point by saying that information is a closed book until someone 
opens it and starts reading. This is certainly referring to the works on the information 
of David Bohm. John Wheeler, Seth Lloyd, Paul Davies, and that of Vlatko Vedral 
on” Decoding Reality”, collective concepts that may provide a final vision upon a 
theory of everything. Here, Smetham [196] argues that Stephen Hawking in his recent 
work with Mlodinow [197], backed away from the essential impact of consciousness 
in the fabric of reality, probably in an outspoken fear for notions of intelligent design 
and strong anthropic reasoning. 

Transpersonal aspects of brain function were extensively treated by Mays and 
Mays [198], Desmond [199] Kowal and Deshpande [200], Darmos [201], all implying 
a type of “Unified Field Science”, as also central in the work of Amaroso [202]. 
The latter authors are implying that one can say that consciousness belongs to 
the organism, but that there is ample reason to rather say that organism belongs 
to consciousness, in line with the earlier formulated “Monistic Idealism” of Amit 
Goswami [5]. In most of these articles, holographic models along with toroidal 
(Riemann geometry) and cosmic information horizons play a significant role. 

It was considered in this respect that the origin and nature of time as well as 
conscious experience cannot be satisfactorily approached in material terms without 
running into explanatory gaps and hard problems [203]. He stated that radiant 
fields involved are in effect spherical standing waves that follow a double helix 
spiral vortex Mobius/Klein path with both compressing (Gravity) and expanding 
(EMF/dark energy) aspects. In this view, information is resonantly related to spin 
momentum as carried by harmonic fields in the ZPE, a field that may also empower 
scale-invariant black hole/white hole information transmission. 

A recent theory [190, 192], claims that information can pass through the black hole 
structure, via a connecting wormhole (a sort of short cut in space-time) to arrive in an 
intrinsic “white hole”, that instead has an anti-gravitational character. Some believe 
that the final fusion of all black holes will yield a giant one that can disperse the 
stored integral information into a new version of our universe (see inset F in Fig. 10), 
in a rebounce or cyclic operating mode of the Universe. This model for the final fate 
of our Universe (the so-called Big Bounce [164]), might predict that information of 
a newly formed universe is integrated into a nested configuration with the preceding 
one ([190, 204], see Fig. 10). The nested torus structure therefore can be seen as a 
fundamental aspect of quantized spacetime. Interestingly, twistor geometry (Fig. 10), 
which was intended to unify quantum mechanics and general relativity by unraveling 
the phenomenon of gravitation, can also be used for solving non-linear Schrodinger 
equation to obtain solutions for soliton wave phenomena [205]. As earlier treated, 
Haramein et al. [154], postulated a collective wormhole background on the Planck 
scale (see Fig. 18), that may underly our reality. The presence of apriory information 
could explain the partially directed character of biological and cosmic evolution, as 
have also be indicated by Khrennikov and Melkikh [206] see also Sect. 6. 

Most investigators agree that maps of the universe clearly indicate that the visible 
cosmos is fractal [24, 207, 641], Linden 2017; Gaite 2018) although the discussion 
on this subject goes on (see also Wikipedia, Fractal Cosmology). A fractal is a self- 
similar geometric pattern, meaning that the whole pattern is always exactly contained 
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within its parts, as in a hologram and similar patterns recur at progressively smaller 
scales. By zooming in on a massive cluster of galaxies, the self-similar structure of 
the universe becomes evident. Most fascinating is how certain snapshots of the far 
universe look similar to the fractal structure of a brain cell network [160, 209]. 

Fractals, as mathematical entities, are infinite and this is clearly demonstrated 
in the case of computer-generated fractals. We emphasize that the information 
processing involved should be seen in a scale-invariant holographic context. This 
is supported by the increasing evidence for a holographic universe [210] in which, at 
the black hole level, a distinct discretization of spacetime may be observed [211]. The 
holographic approach was also highlighted in the work of Haramein as to electron and 
proton mass computations and Planck scale quantum oscillations [154, 188, 212]. 
As mentioned earlier, at the other extreme scale of the cosmos, EMF-oscillations 
were measured associated with black holes with frequencies that were fully compat- 
ible with our GM-scale values [52, 60, 213]. Inspecting nature as a whole, fractal 
geometry can be observed not only in the macro-cosmos but also in many natural 
forms such as trees, plants, lightning, clouds, rivers, crystals, blood vessels, veins, 
mountains, the brain, snowflakes, shorelines, lungs, and other parts of the animal and 
human anatomy [160]. 

We submit that in an information grounded universe the existence of a fundamental 
background field containing wave information in the form of discrete acoustic oscil- 
lations could explain a general guiding role in the architecture of reality, including 
biological evolution [3, 19]. In this respect, the sound power spectrum of Cosmic 
Microwave Background (CMB) could provide one interesting framework, since 
CMB-features exhibit acoustic standing waves that even reveal a fundamental with 
harmonics. In this case, we should take into account the CMB integer fractional 
frequency relationship, that resembles an octave-like distribution and that, on an 
exponential frequency scale, allows a piano keyboard to be directly superposed [214]. 
Luminet [215], stated that the CMB temperature fluctuations can be decomposed into 
a sum of spherical harmonics. He compared these vibrations in primordial plasma 
with the well-known Chladni patterns that can be induced by sound on a sand-covered 
drumhead, as was also treated by the first author in previous work on phonon-guided 
biology [62]. CMB radiation is conceived as emission of uniform, blackbody energy 
coming from all parts of the sky and such oscillating sources push down a quantum 
superfluid substance resulting in alternating density fluctuations [216]. It is assumed 
that decay of the vacuum (zero-point) energy, also seen as dark energy/dark matter, 
results in CMB-background photons [217]. 

It was suggested, in this respect, that dark matter may interact electromagnetically 
with ordinary matter through either electric or magnetic anapoles that are related to 
toroidal dipole moments [218]. How could this type of physics be related to life 
systems and brain function? It is of great interest that recently a 5-D model theory 
was proposed for the creation of life forms [219]. In this theory, a Boson-Einstein, 
condensed, monopole boson field was proposed to be instrumental in the creation of 
life matter (this in relation to the creation of carbon 12) and in particular in the forma- 
tion of DNA/RNA. Of note, not only the energy distribution of a variety of elemen- 
tary particles [56] but also a variety of boson modalities remarkably fit the GM-scale 
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frequency pattern described in Sect. 3.1 (Dr. K. W. Wong, personal communication), 
see further in Sect. 5.3 and Fig. 13. The special position of C12 reminds us of the 
unique Hoyle state of the carbon atom that may represent an anthropic feature, as was 
earlier proposed by Fred Hoyle. He revealed the special resonance state of carbon in 
its production from the fusion of three helium nuclei, in which the highly unlikely 
stable ground eigenstate is formed through an enhancement effect with exactly the 
right excited energy resonance state [220]. Hoyle’s intuition was conceived by him in 
retrospect as a token of intelligent design that later formed the basis for his support for 
the so-called anthropic principle. The latter concept proclaims that the universe must 
have certain properties (fundamental forces, particles, and discrete natural constants 
in the law of physics) because otherwise, our own existence would not be possible. 

The major influence of macro long-distance forces is quite explicit in the known 
influence of time-varying geomagnetic activity such as Schumann resonances on the 
nervous system [221]. This aspect is also central in the quantum model studies of 
Kozwolski and Marciak-Kozwolski [222] and Persinger and St-Pierre [223]. These 
authors, conceived the physical basis of consciousness both in the non-local excess 
correlation with regard to entanglement as well as in the cosmic transposition of zero- 
point photon energy as dominant factors in brain function, as later also hypothesized 
by Keppler [181, 182, 183, 224] (see Fig. 11). 


Interpretation of the ZPF “Phase Locking” Mechanism 


Piterng: quanim systems filter their sets of resonance frequencies selectively out of 
the full ZPF spectrum: the formation of an attractor corresponds to “a chord played on 
the guitar of the zero-point field”. 


Information: quantum systems leave characteristic fingerprints in the ZPF : the 
formation of an attractor imprints an information state on the ZPF. 


Following the hypothesis that the ZPF is the substrate of consciousness, it is claimed 
that: 


— Every ZPF information state is associated with a conscious state, 
- Universal mechanism that provides such systems with the ability to acquire not only 
their physical properties, but also their phenomenal qualities. 


Brain activity 
modifies substrate 
of consciousness (ZPF) 


A 


Keppler, 2013 


Fig. 11 Filtering of resonance frequencies from the ZPE field (modified from Keppler [182]), 
by a phase-locking mechanism yields the qualia for our brain function. In reverse, the quantum 
brain leaves fingerprints in the ZPE field and the resulting dynamic and permanently updated ZPE 
constitutes the very substrate for consciousness and life processes (inset below right) 
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Dynamical systems in the physical world tend to arise from dissipative (actively 
spreading) systems, a process that always includes some kind of driving force that 
maintains its motion. The dissipating driving force tends to balance the initial tran- 
sients and settle the system into a typical, future-directed, behavior, known as an 
attractor [181, 182], Fig. 11). An attractor can even constitute a complex set with a 
fractal structure, known as a strange attractor. The latter aspect promotes a collec- 
tive and coherent behavior that can lead to flux-maximization. In the framework of 
our model for brain function, both the subjective unconscious and conscious aspects 
[225-229] can, in principle, be modeled as information flow and recurrent storage as 
taking place in a nested toroidal setting, since the human brain organization clearly 
shows functional circuitries and obvious fractal properties [230, 231]. 

More precisely, our concept is that the brain is embedded in such an information 
storing field, that can be described by hypersphere geometry. This model may help to 
solve long-standing questions concerning our psychological activities such as mind- 
wandering, memory retrieval as well as the ability to connect past, present, and future 
events [168]. The human brain exhibits the unique ability to connect past, present, 
and projected future events in a single, coherent, toroidal screen, glued together 
in a mental kaleidoscope. Interestingly, these authors see the model of the brain 
hypersphere as a starting point for further evaluation of a brain-associated fourth 
spatial dimension (see for this aspect Sect. 5.3). In this extra spatial dimension, 
mental operations may take place both in physiological and pathological conditions. 
The connectivity patterns at rest might constitute a “signature of consciousness”, 
reflecting a stream of ongoing cognitive processes. Tozzi and Peters [168], specu- 
late that conscious moments might be correlated with specific trajectory states in a 
“Clifford torus” structure. In this framework, it has been proposed that features of 
EEG brain signals with spectral peaks in preferred bands (alpha, beta gamma EEG 
waves) originate from such feature vectors in a 4-D Euclidean space. One example of 
a recurrent toroidal type of brain activity might be found in the periodically repeating 
pattern of so-called grid cells in the brain. These patterns have therefore been related 
to a supposed toroidal architecture of brain wave attractors [232]. 

Many scientists have earlier suggested that basic information reaches our brain 
from outside (226, 233, 234, 235], since the nervous system may also function 
as a receiver of subliminal signals. One could regard this process as a physically 
defined “‘extrasensory perception”. Evidently, we have to take into account a “sixth” 
sense in the form of a vibrational, resonance sensitive macromolecular apparatus 
in each of our cells [236]. The particular cellular sensors are composed of flex- 
ible three-dimensional structures of proteins, oligonucleotides, and elements of the 
cell skeleton, that mutually communicate through discrete wave resonances and are 
sensitive to fluxes of photons, phonons, excitons and related quasiparticles such as 
polarons (solitons) and polaritons. These receivers act at the same time as receptors 
and emitters of quantum information and operate as resonant oscillators with specific 
resonance frequencies, coupled with a natural quantum field [73]. This bio-sensing 
apparatus, situated in an apparently (bio)electromagnetic cell, was tentatively called 
the electrome of the cell [45], being under the continuous influence of naturally 
occurring internal as well as external electromagnetic fields [1, 62]. In this respect, 
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it is worthwhile to mention that, based on quite solid evidence, the brain has been 
described as an electromagnetic workspace [237-239]. 


5.3 Multi-dimensional Space-Time Including an Extra (4th) 
Spatial Dimension 


Two difficult problems remain to be solved before consciousness can be explained. 
First, there is the “phenomenal problem”. The redness of the rose that one sees, 
exists in a private domain. We cannot communicate to anyone else what redness is 
like: redness and other qualia are subjective phenomena that cannot be described to 
outsiders. Second, there is the “binding problem”. How can multiple memories and 
afferent impulses combine simultaneously to produce a moment of lucid conscious 
awareness when the data are scattered throughout the brain and there appears to be 
no central station to coordinate the information? Carlson [240], pointed out that we 
do not perceive physical space and that in fact we are restricted in conceiving it. This, 
in fact, provides the purpose of science: to build a predictive causal framework for 
our scattered perceptions. The author approached the 4D-manifold by the causal set 
theory in which any change of space-like interval is a purely structural consequence 
of the stepping action of time. Using a time fork, followed by two-step converging 
time series and forming a reconverting sequence, a time triangle is created. In this 
manner, spacetime and dimensionality can be build up from such triadic patterns 
formed by temporal successions. 

Time has been designated to the position of a fourth dimension, so we live 
our everyday lives in three dimensions plus 1: time together forming space-time. 
Although our brains can imagine objects only in the three spatial dimensions, some 
concept of higher dimensions is, in principle, possible. For example, a hypercube 
of four spatial dimensions may be appreciated by examining its three-dimensional 
shadow. It has been proposed that light is a vibration in the fifth dimension. 

An interesting study in this respect, as to brain function, was performed by Walling 
[241, 242], in which EEG patterns were recorded in different stages of recovery from 
deep general anesthesia. The availability of powerful computers for data analysis 
resulted in an approach in the field of nonlinear dynamics. The signals were analyzed 
according to non-linear dynamics and showed distinct patterns with attractor dimen- 
sions that invariably went point, periodic, and torroidal before the chaotic brain 
pattern emerged. The smallest attractors registered (1.3—2.0 dimensions) all involved 
subjects that were meditating or at prayer. Under these conditions, the conscious mind 
is closed to the senses while the subject concentrates on the prayer or meditates. In 
contrast, the highest number of dimensions was detected at multitasking (Fig. 12). 

Thus, each signal inhabits its own dimensional manner to move from one dimen- 
sion to another. In this way, the signals are separate but bound together at the same 
time. In other words, sensory binding has been accomplished, while the perception 
of vision and hearing are kept separate. The layers are deposited at about 40 Hz and 


252 D. K. F. Meijer et al. 


the higher-dimensional, apparently seamless percept may represent content of more 
than three dimensions. Thus, by employing nonphysical perceptual space, the percip- 
ient is freed from the constraint imposed by the event horizon of three-dimensional 
physical space. In humans, the authors have shown that nonlinear dynamics may 
exist in the form of higher-dimensional fractal attractors up to a value of 4.8 dimen- 
sions. A 4.8-dimension attractor may combine more than four variables in phase 
space (Fig. 12 a). 

The team has also shown evidence of nonlinear dynamic activity in the brains of 
animals, an activity that seems to increase in complexity among various species in a 
logical progression. To look for signs of nonlinear dynamics, the team again manip- 
ulated data from electroencephalographs of 11 different fauna: anemone, starfish, 
earthworm, moth larva, crayfish, minnow, perch, catfish, frog, dog, and human. 
This was done in order to see whether an increase in mathematical sophistication 
across species correlated with preconceived notions regarding evolutionary ranking 
in the central nervous systems of the animals. The electroencephalograph correlation 
dimensions from the six animals were plotted against their age as estimated from the 
fossil record: anemone, 700 million years; crayfish, 650 million years; bony fish, 490 
million years (mean of perch, catfish, and minnow, D2 = 2.65); frog, 245 million 
years; dog, 65 million years; and human, estimated at 30 million years. They showed 
that the greatest attractor dimensions for these species increased steadily during the 
period of animal evolution (Fig. 12a). The shape of the curve took the form of a loga- 
rithmic spiral, obviously being self-similar. The authors noted that such a typical 
pattern may be seen throughout nature, from the arms of spiral galaxies to the arcing 
shape of the shell of the chambered nautilus. 

Thus, the more variables there are in a nonlinear system, the more dimensions are 
needed to accommodate them. Conversely, the higher the dimension of the fractal 
attractor, the greater the number of variables that are required to represent it. Conse- 
quently, the fractal attractor Walling et al. observed could be evidence of a repository 
for the information required for higher-dimensional brain activity. The attractors may, 
in fact, represent the” knot” where the “binding” of information occurs. In conclu- 
sion: all investigated species, including humans, showed evidence of fractal attractors 
in brain EEG activity and demonstrated increasing fractal dimensions commensu- 
rate with their status in evolutionary development (Fig. 12a). If such curves achieved 
more significance by the addition of corroborating data, it would be quite possible 
that a better understanding of the evolution of the brain is attained. 

Kaluza’s theory [243] derived the electromagnetic field extending throughout the 
first three dimensions of a 4D-space. It was postulated that only a 4 + 1 space-time 
structure (thus with an extra spatial dimension), allows a unity of relativistic and 
quantum physical reality [244], including time-symmetric operation and backward 
causation [19, 164]. This also allows causal and tensed-time modalities that are essen- 
tial for self-consciousness and reflection [245]. Quantum information mechanisms 
were recently used to model human consciousness as well as the unconscious in 
relation to conscious perception [246], in which various modalities of non-locality 
were discussed. Of note, entanglement and non-locality may not only apply to spatial 
separation but also a temporal one. It was proposed by Martin et al. [246], Baaquie 
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Walling PT, 2020. An update on dimensions of consciousness, 2020 


Fig. 12 a The highest recorded attractor dimension observed in various species investigated, plotted 
against the time of each species first appearance billions of years ago. b Frontal EEG with its 
associated attractor above it. c Cartoon of a Lorenz attractor generated by an equation of turbulence. 
d Two carrier functions of about 1 and 20 Hz during metronome ticking/flashing, showing how 
hearing and vision can be simultaneously received and yet remain separate qualities. Left inset: 
the same two frequencies isolated from the EEG (being a degraded version of the corresponding 
attractor), and recombined in three dimensions as depicted in inset d 


and Martin [247] that archetypical information can be stored as quantum information 
in appropriate fields and that consciousness may be controlled by quantum entan- 
glement from outside the classical 3 + 1-D space-time configuration, in an extra 4" 
spatial dimension [179, 245, 248, 249, 250, 251]. 

An extra spatial dimension is also assumed in the hypersphere brain model of 
Tozzi and Peters [252, 253], Tozzi and Peters 2019b; see later) and in the elegant 
Globotoroid space theories of Samardzija [254]. Interestingly, a 5D model theory of 
life was recently proposed by Wong et al. [219], in which the creation of life was 
conceived as a process of symmetry breaking from a homogeneous 5 D spacetime 
manifold to a continuous 4D one, which should include the formation of separate 
torus-like manifolds. These, in turn, create magnetic monopole bosons of a diagonal 
long-range order, thereby exhibiting a Bose-Einstein condensed space. In life forms, 
such a monopole boson field could be formed through resonances of carbon 12 
nucleus hard sphere (which is a component of all life forms) in DNA and RNA. The 
build up of the genetic material is accomplished through quantum tunneling of one 
hexagon onto another in an adjacent hexagon layer, creating RNA, while interaction 
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5D Geometry of Life and Magnetic Monopoles (Wong et al.,2019) 


Fig. 13 a Images of DNA and RNA with base to base separation gaps in which a monopole boson 
field tunnels from one layer of nitrogenous base to the next if exceeding the wavelength of the space 
gaps. b fractal picture of hexagon/pentagon model of C1. c C12 hardsphere dense packing model. 
d Cartoon of a magnetic monopole bosonic field 


with the pentagonal nitrogenous bases set can be seen as forming the surface of 
a Buckyball, by which a standing wave of the bosonic monopole is realized (see 
Fig. 13). Thus, this type of symmetry breaking may explain the creation of life 
structures at the atomic scale. 

Interestingly, Hut [255], envisioned that symmetry breaking could even be the 
basis for the poorly understood relation of mind/matter. Instead of seeing informa- 
tion as a derivative of matter, we should see information expressed in mind and 
consciousness as an equally fundamental aspect of reality. In electromagnetism, we 
see electrons as carriers of the material, but we never see the carrier of magnetic fields, 
such as the hypothetical magnetic monopoles. However, such a natural duality should 
be present in a unified theory of electromagnetism and only symmetry breaking would 
show this. Hut suggests that a similar situation may be manifest in a potential unified 
modality of mind/matter, in which mind is hidden as a sort of panpsychism entity 
and cognition and matter have an unexpected intimate connection. 

Another major finding, in relation to this, is that physical information should 
be seen as a modality of energy and that information and energy can be mutually 
converted to each other [26, 27, 256], confirming previous ideas on three fundamental 
building blocks for the fabric of reality [19]: matter, energy, and information, (see 


8 Biophysics of Consciousness: A Scale-Invariant ... 255 


Sect. 2). A study by Aharonov et al. [257], even indicates that information can be 
physically separated from the matter it describes. 


5.4 Biophysics and Brain Signaling, the Function 
of Bio-Photons and Solitons 


Introduction 


The possibility that quantum physical aspects play a non-trivial role in brain function 
and consciousness was reviewed earlier by Vannini [31], Atmanspacher [258] and 
Meijer and Raggett [165], Schwarz et al. (2004), as well as more recently by Adams 
and Petruccioni [259] and Keppler [183]. A large variety of theories is presently 
available, (see Table 2, in Sect. 8), all deal with the question if quantum effects can 
occur in the brain, and if so, how such mechanisms could be involved in, or even 
be a prerequisite for the generation of conscious states. An essential question that 
was raised from the beginning is related to the question if coherent quantum states 
can persist long enough in the warm and wet organism to be able to do work and 
guarantee the faceful transmission of quantum information [260]. A potential answer 
to this was found in the field of quantum biology, in which it was demonstrated that 
quantum coherence under such conditions can occur in processes such as enzyme 
function, photosynthesis, olfaction and navigation in migration of various animal 
species, (reviewed by Marais et al. [75, 77, 78], Lloyd [76], Huelga and Plenio 
[74]). The ongoing dialogue was centered around questions like: can a quantum 
state be protected against local decoherence (by interactions with the environment). 
This requirs either effective shielding of the quantum state within the cell (by gel 
states of water [261] or compartmental enclosure such as resonating ions inside ion- 
channels [262] or through the influence of repeated attention in cognitive processes 
[263]). The alternative quantum mechanism is that the brain is rather embedded in a 
quantum field that enables non-locality, entanglement, and other well-known features 
of quantum physics that are instrumental in brain binding and information transfer 
[111, 264]. 

In addition, are quantum effects manifest only in modulating the well-known 
neurotransmission mechanisms or do alternative modalities of neural communication 
play a role? One candidate for the latter is photo/phonon mediated communication 
as proposed by several authors [234, 266, 267]. 
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Table 2 Current neurological and neural correlate models (left) and quantum/spacetime models 


(right) 


Current models of human consciousness 


Neuro-correlate models 


Global workspace model—Baars/Dehaene 


Quantum/Spacetime models 


Wholeness/implicate order model—Bohm 


Multiple drafts theory—Dennett 

Dynamic Core/Neural Darwin, model—Edelman 
Information interaction theory—Tononi/Koch 
Thalamic cortical rhythms model—Llinas 


Coalitions of neurons model—Crick/Koch 
Field models—Kinsbourn/McFadden/Pockett 


Subcortical models—Penfield/Merker/Ward 


Internal and world simulation model—Revonsuo 


Retinoid model—Trehub/Metzinger 


Quantum field model—Jibu/Yasue 
Quantum brain dynamics —Umezawa 
Dissipative brain model—Vitiello 
Holonomic mind model—Pribram 


Attention quantum zeno effect 
model—Stapp 


Psychon brain dynamic 
model—Beck/Eccles 


Ton-channel coherence model—Bernroider 


Orch. Obi. Quant. 
Reduct.—Hameroff/Penrose 


Spin-mediated Consc. Model—Hu/ Wu 


Self-model theory—Metzinger/Hesslow/Grush 
Sensimotor Theory model—O’Regan/Noe 


EM field models—McFadden/Pockett 


Holographic resonance model—Mitschell 


Supramodular interaction theorv—Morsella 


Multilevel feedback model—Haikonen 


Hierarchical model 
consciousness—Kaivarainen 


Dual-time Supercausality model—King 


Intermediate level theory—Jackendorf 


Topological Geometro Dyn. Mode 
1—Pitkanen 


Radical plasticity thesis—Cleeremans 


Corollary discharge attention model—Taylor 


Attention to memories theory—Izhikevich 


Bicameral mind model—Jaynes 


Operational architectonics model—Fingelkurts 


Poised state quantum model—Kauffman 


Photon Med. 
Consc.—Bokkon/Dotta/Persinger 


Noetic field theory—Amoroso/DiBiase 


Zero-point energy 
model—Keppler/Cagliuiri 


Neural field theory—Robinson 


Self comes to mind model—Damasio 
Free energy unified brain theory—Friston 


Triple aspect monism model—Pereira 


Infinite spiral staircase model—Hardy 
Nuclear spin neural Qbit model—Fisher 


Oscillating agent quantum 
model—Plikynas 


References to the neuro-correlate models can be found in Seth [265] and for the Quantum brain 
models, see Meijer and Raggett [165] and other references in the present paper 
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5.5 Bio-Photon and Soliton-Mediated Information Transfer 
in Brain 


Wang et al. [268], presented a clear experimental proof of the existence of spon- 
taneous biophoton emission and visible-light-induced delayed ultra-weak photon 
emission in brain, as recently reviewed by Rahnama et al. [269] (Fig. 14). 

In their experiments, they used in vitro freshly isolated rat’s whole eye lens, 
vitreous humor, and retina. As a consequence of their findings, they proposed that 
the photochemical source of retinal discrete noise, as well as retinal phosphenes, may 
originate from natural bioluminescent photons within the eyes [266, 270]. Thus, a 
potential candidate is a photon/phonon-instrumented messaging network, that may 
operate parallel with neuronal transmission apparatus, as described extensively by 
Dotta [267] and Békkon and D’ Angiulli [266] and on an electromagnetic basis. 

Georgiev and Glazebrook [271], presented a detailed analysis of the molecular 
structure of the synapse and concluded that the best candidate for the regulation 
of exocytosis is a group of three proteins collectively referred to as “Soluble NSF 
Attachment Receptor” (“SNARE”) proteins. They showed that the conformation of 
these proteins at the neural synapse facilitates the creation of a quantum quasipar- 
ticle called a Davydov soliton. They further proposed a model based on quantum 


Toroidal Photon/Phonon Coupling to Electrons, yielding Solitons and Polaritons 


Manipulation of electrons and photons interacting with coherent phonons 
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Fig. 14 The formation of phonon/electron quasi-particles such as polarons (solitons) and photon- 
electrons like polaritons and their interactions (a). b Polariton propagation along neuronal axons in 
brain. c Phonon dressing of electrons. d Phonon/photon interaction in matrix 
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tunneling of this soliton across a potential energy barrier and shows that the model 
is able to reproduce the experimentally determined exocytosis probability and may 
thereby promote entanglement of neuronal structures. Bessler [272], in a transparent 
analysis of this work, links this mechanism to the innovative studies of Flohr [273], 
who showed that impairment of consciousness by anesthetic agents always involves 
the N-methyl-D-aspartate (NMDA) receptor, a glutamate receptor which has also 
been shown to play a pivotal role in exocytosis and thereby in the creation of exten- 
sive neural networks. He suggested that this work of Flohr could well be related 
to the quantum entanglement aspect of the earlier mentioned Georgiev, as a top- 
down process of exocytosis mediated neural integration. Thus, solitonic information 
transfer, operating in a top-down model could guide the related cortical template 
to higher coordination of reflection and action as well as network synchronicity, as 
required for conscious states. 

A few years ago [52, 60] we stated: electromagnetically seen, we may be living in 
a “diluted plasma” with natural coherent quantum resonances, that can be approached 
by equations for standing waves”. In this respect, the potential role of solitons 
(polarons, being electrons dressed with phonons) was highlighted [62]. Soliton waves 
exhibit remarkable resistance to distortions and noise interference, keeping shape and 
velocity even after collision with each other by which they can penetrate into mate- 
rials without losing their identity. Therefore, they can function as information carriers 
in the entire universe, and were present at the beginning of life. They can also be 
regarded as energy-informational systems in whole organisms, in the brain as well 
as its components such as proteins, DNA, and bioplasm [61, 63, 95, 90, 274]. Soliton 
interactions with macromolecules result in self-trapping of electrons in localized 
soliton states. Due to these properties, they can guide protein folding and also can 
pass outside the brain in a sort of extra-cranial communication [274] and references 
therein). Phonon waves can, therefore, be considered as photon activity expressed 
as sound vibrations within a solid matrix and the physical similarity between both 
types of energy are described above. Photon-like waves are permanently present in 
our body through resonance, since the organism is embedded in the zero-point energy 
field and are also generated in the brain as so-called, bio-photons. 

Photons are intrinsically quantum objects and, by their nature, long-distance 
carriers of information. Annila [275], stressed their importance in relation to 
consciousness. It seems clear that the properties of a molecule cannot be inferred 
from properties of its constituent atoms alone since they also rely on photons that 
couple them to their surroundings. The ultra-rapid brain responses, discussed in a 
previous publication [276], were seen as being related to photon/phonon mediated 
communication, in line with the findings of B6kkon and D’ Angiulli [266], Dotta 
[267] and Persinger et al. [234]. Yet, in this context, the role of the earlier mentioned 
4D-mental holographic domain coupled to the concept of a universal consciousness 
field (defined as the implicate order by Bohm [277, 9]) should be taken into account 
[2]. In this respect, a ZPE stochastic electro-dynamic field as postulated by Laszlo 
[184], Keppler [182], and Caligiuri [278], should be seen as the crucial “steering” 
modality that mutually communicate with the whole nervous system of the organism, 
including its neuronal networks with their conscious and non-conscious aspects. It 
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is of interest that Simon [279] related spin/photon-mediated quantum entanglement 
in the brain to the qualia aspects of consciousness and that photons being constantly 
generated in neuronal tissue may represent a primary evolutionary value for cells to 
detect potential dangerous reactive oxygen species, and later in evolution evolved in 
a general communication system in the neural context. 


5.6 The Concept of a Field-Receptive Workspace, Associated 
with the Brain 


Bidirectional communication between the brain and an intrinsic mental workspace 
was proposed to occur by toroidal integration of the above-mentioned information 
spectrum in both the physical and mental domains [1], see Fig. 15). It was postulated 
that the mutual communication process between the proposed mental workspace 
and the associated neuronal/cavity landscape is being instrumented by magnetic flux 
and/or photon/phonon/soliton-mediated wave resonance and/or phase conjugation. 

It was postulated earlier [1], that consciousness in the entire universe arises 
through, scale-invariant, nested toroidal coupling of various energy fields, that may 
include quantum error correction. Such a toroidal process may cause the coupling 
of gravitational, dark energy, and zero-point energy fields, as well as that of Earth 
magnetic fields (Fig. 15). Through the supposed field-receptive workspace, wave 
information may be exchanged with the brain tissue, which thereby becomes instru- 
mental in conscious and sub-conscious information processing. We proposed that 
the latter, crucial process, also generates self-consciousness which is conceived to 
be operating from a 4th spatial dimension (hyper-sphere). As treated before, the 
torus is envisioned as a basic unit (operator) of energy flow in space-time, among 
others collecting the array of discrete GM-frequencies that in concert represent an 
algorithm for coherent life processes [62]. The implied integral memory structure, 
associated with the brain is functionally implied by us as supervening as well as 
executing error correction of brain function. The reported time delay between exper- 
imentally induced actions of individuals and their 0.5 s delayed conscious perception 
of the event [280], could be related to the protective activity of the supposed mental 
workspace. This may be related to its central role in organizing action against the 
background of the integral self also in relation to its global connections with the 
entire world. This may represent an evolutionary inherited advantage in order to 
avoid surprise and counter-productive brain reactions in the broadest context. 

It is of considerable interest that Alzheimer’s models showing memory loss in 
the hippocampus area can be reactivated by photonic pulses into the corresponding 
cortical cells, using the technique of optogenetics. This procedure results in restora- 
tion of the retrieval of the particular lost information from the engram cells, likely 
due to the formation of new dendritic connections and related protein synthesis, 
possibly via light-sensitive proteins called channel rhodopsins,[28 1]. This technique 
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Fig. 15 Modeling of brain/mind relation in a 4 + 1-dimensional space-time framework. 4 + 1 
implies four spatial dimensions and one single dimension of time, on the basis of energy trajecto- 
ries in a nested toroidal geometry. The opposing forces of Dark energy (diverging force) and Gravity 
(converging force) as well as discrete wave frequencies of electromagnetic fields, are instrumental 
in the generation and compression of individual life information. The human brain may receive 
quantum wave information directly derived from the Planck space-time level (left above) through 
quantum gravity mediated wave reduction, as well as through resonance with the ZPE field (right 
above). Our brain can perceive only 3 + 1 dimensions with the one-directional arrow of time. The 
material brain and its 4 + 1-D supervening field-receptive mental workspace should be seen as 
an integral whole, until bodily death of the organism. The 4th spatial dimension allows individual 
self-consciousness since an extra degree of freedom is required for self-observation and reflection, 
while in the mental context the time dimension is symmetrical, allowing to integrate past and future- 
anticipating events. The 4th spatial dimensions is also assumed to accommodate the bidirectional 
flow of information between the domains of self-consciousness and universal consciousness. The 
bottom-up information flow from the Planck scale, combined with top-down information conjuga- 
tion from the ZPE field, constitutes the event horizon of the brain, also integrating gravitational and 
dark energy related force fields, supervening the physical brain. Event horizons of the brain and the 
whole body are depicted in the red ellipse and circle respectively 


may mimic the supposed photonic communication from the 4-D mental workspace 
as proposed in the present paper. 

The importance of the concept of the universe as a cosmic hologram has been 
earlier reviewed in a comprehensive study of Currivan [282] and was recently 
elegantly reviewed by Lefferts [160]. It was physically described in more detail 
by St. John [283] and related to a fractal 5-D holofractal structure by Linden [284]. 
In the brain, the proposed holographic workspace collects active information in its 
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“brain event horizon”, and is supposed by us to produce an internal and fully inte- 
gral model of the self. This brain-supervening workspace is equipped to convert 
integrated coherent wave energies into attractor type/standing waves that guide the 
related cortical template to higher coordination of reflection and action. It may as well 
promote brain network synchronicity, known to be required for inducing conscious 
states. Here we find a striking similarity with the earlier conceptualized 3-D brain as 
a “personal universe” [164]. That the brain, with regard to information processing, 
may mirror a hyperspherical universe, in which the present universe is nested in 
a surrounding toroidal hypersphere, was earlier derived from Einstein’s relativity 
theory on the basis of a re-interpretation of the Klein—Gordon equation, as performed 
by the famous Italian mathematician Fantappié (see Sect. 2 and [285, 286]). 

In relation to its scale-invariant global character of consciousness, extensive liter- 
ature support was found for a universal (cosmic) information matrix [2, 287]. The 
presence of a field-receptive resonant workspace associated with the brain, being 
an integral part of a universal information field, may also provide an interpretation 
framework for the widely identified transpersonal conscious states ([1], see Sect. 5.7). 
A field type of information was also discussed in relation to an algorithmic origin 
of life [61, 63, 94, 95, 90, 62], see Sect. 6). In general, the potential reflection of 
universal consciousness in our individual brains points out the deep connection of 
mankind with the cosmos and our collective responsibility for the future of our planet. 


5.7 The PSI-Framework of Consciousness 
and Transcendental Aspects 


We hold that our collective knowledge field concepts may constitute an interpreta- 
tion framework for poorly understood mental states such as intuition, telepathy, far 
distance observation as well as near-death experiences [244, 270, 288] and other Psi 
phenomena [227, 288, 289], to mention only some of the many studies available on 
this topic. In addition, the subjective experiencing of qualia as well as transpersonal 
and extra-sensory events such as clairvoyance and near-death experiences (NDE), 
seems compatible with our model [226]. The NDE aspect is documented in thou- 
sands of international reports and nowadays open to scientific inquiry [228, 270, 
290, 291]. NDE’s can occur in life-threatening situations close to dying (asphyxia, 
near-drowning, traffic accidents, and stroke). They can even be induced by deep medi- 
tation, that is with full awareness of one’s own body [292]. In cases of stroke and 
heart failure, the specific components of this experience, often with a long-lasting 
psychological impact on the recovered patient, include so-called out of the body 
experiences, tunnel visions, and a remarkably clear and holistic state of awareness, 
verbally reported by the particular patients, albeit in retrospect. This conscious state 
is claimed to occur in the apparent absence of the cortical activity and is clearly 
different from a general dream state since in that case abundant EEG activity is 
observed in the cortical area. 
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The typical descriptions of a felt dissociation from the body, in addition to a total 
life panorama [228, 290, 291, 293], as reported by a part of the NDE cases. This 
may imply an access to a wealth of detailed information of non-neuronal origin, 
that only can be imagined assuming a radiant and resonant mind field [18, 287], 
as proposed above. Such an external source of information seems to resemble the 
concept of a “personal double” as earlier proposed by [113]. The availability of 
such “external” information that somehow persists while other brain functions seem 
defective is characteristic. This overall picture of NDE may, therefore, imply the 
presence of a supervening field that is not directly dependent on normal cortex activity 
and the detailed verbal reports following consciousness recovery may indicate that 
information was obtained from another, seemingly timeless dimension (see Fig. 16). 

In addition, other subjective phenomena such as intuition and serendipity, that 
frequently were envisioned as crucial elements in major scientific breakthroughs 
and/or technological innovations (Meijer 2017a), should be taken into account in 
this context. Breaking the barriers between the brain and a normally hidden infor- 
mation space can also be interpreted as a distortion of the normal “filtering” between 
conscious and unconscious workspaces [287]. Partial removing of filter function of 
the brain is also widely discussed in relation to the potential effects of meditation 
and induced dream states on such phenomena [225-228]. A recent paper of Tononi 


The Science of Self-transcendence and Neurotheology, How to Promote 
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Fig. 16 The feeling of the reality of a cosmic (universal) consciousness, was suggested to be 
promoted by a number of procedures, of which the listed examples have been experimentally 
tested/and or investigated (see Kastrup [7, 226]) 
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et al. [15], reviewing the earlier mentioned “integration of information concept” in 
consciousness, mentioned an interesting view of Sullivan [294] that another type 
of consciousness becomes manifest in meditative states that in fact can be consid- 
ered as rather information content-less, and could reveal a normally hidden part of 
consciousness that is normally masked or filtered away by the busy default activity 
of our brain [226, 227, 228, 246]. 

In these brain states, biophotonic information transmission also could play a role. 
Generally, neurologists are hesitant to accept bio-photons as an extra messenger 
system along with the prevailing assumptions of the “neuron doctrine”. Yet, in 
physics, the photon is generally recognized as the faceful carrier of information 
between atoms and molecules and (not only for this reason) perfectly fits into the 
context of a versatile and dynamic brain structure. This is certainly the case if photonic 
wave information would be protected against decoherence in the brain environment 
through the influence of low-frequency phonons, realizing that a dominant aspect 
of de-coherence is via phonon coupling with the environment and that an acoustical 
mismatch between the immediate and wider environment of the quantum system 
could largely prolong coherent states at low frequencies [75, 77, 78, 93, 295]. 

Any organism (and also the brain) is considered as an open energy system, 
implying a continuous interaction with the environment. Yet, such interaction must 
occur in a noise protected manner, that requires capabilities of feedback control. 
Indeed, James, Bergson and Huxley, and more recently, Jahn and Dunne [226] as 
well as Kastrup [7, 8] speculated that part of the brain acts as a “filter” or “reducing 
valve”, by selectively blocking out external information so that only the registration 
and expression of a narrow band of perceivable reality is manifest. Possibly, in the 
course of evolution, the brain was adapted to eliminate most of those extra-sensory 
perceptions, being incompatible with the urgent needs of everyday survival. 

One hypothesis suggested a dual development of the brain, namely an evolutionary 
improvement of technical and logical abilities, at the cost of loss of contempla- 
tive/spiritual potential [296]. Of note, in Kastrup’s studies the important suggestion 
was made that the normal filtering aspect of brain function can be largely decreased 
in a variety of special conditions that can be characterized as an evident reduction 
in overall brain activity (see Fig. 16). Carhart-Harris and Friston [297], in a lucid 
review on the potential mechanisms of brain actions of psychedelics, state that such 
agents relax the activity of a so-called high level controlling summary system that 
normally compresses information flow from lower centers, leading to ego-dissolution 
and liberation of compressed information due to an elevated entropic state. Such 
conditions lead to feelings of increased insight, cosmic unitive experience, and inter- 
connectedness as well as therapeutically relevant elevated self-knowledge and social 
openness, by some claimed as the basis of an awakening to the true depths of being. 
Even several directed procedures (listed in Fig. 16) can be created to increase self- 
transcendental experiences and mystical states and open the doors to the perception 
of universal consciousness (recently treated in [287]. 
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5.8 Discrepancy Between Cerebral Structure and Cognitive 
Functioning 


The implicit suggestion of a non-material and extra-corporal mental workspace, 
that may supervene and complement our neural system is indirectly supported by 
observations in fNMR studies that long-term memory is not correlated with scaled 
sizes of the brain. For instance, Savants, that usually have normal brain size, can 
demonstrate a huge, almost disproportional memory capacity: entire novels and even 
complete contents of telephone books are memorized in detail in such cases. Even 
more impressive are the observations with regards to so-called hydrocephalic patients 
that have only about 5% of normal brain volume (called microcephaly) and can show 
quite normal intelligence and social behavior [298—300]. Other striking examples are 
patients with a largely destroyed forebrain that maintain a quite normal life (Sasal 
et al. 2016). Even the known split-brain patients that seem to develop two different 
types of consciousness probably related to the isolated, right and left halves of the 
brain, in fact, show this aspect. Noticeable, split-brain patients with disconnected 
hemispheres can even perform better at some cognitive tests (see Sasal et al. 2016). 

Nahn et al. [301], reviewed quite a number of striking cases involving brain 
dysplasias (abnormal cell development) and brain lesions (cell damage) indicating 
that large amounts of brain mass and its organic structures, even entire hemispheres, 
can be drastically altered, damaged, or even absent without causing a substantial 
impairment of the mental capacities of the affected persons. These exceptional indi- 
viduals thus display a notable discrepancy between the condition of their cerebral 
structures and the quality of their cognitive functioning. This includes cases of gross 
hydrocephalus having global IQ between 100 and 130 and verbal IQ up to 140. In 
some cases, they were married, having a job, while in one case such individuals even 
spoke seven languages. Thus, the macro- and microanatomy of the brain and its tissue 
layers differ drastically in people with severe hydrocephalus compared with people 
with normally developed brains. For example, brain structures such as the thalamus, 
the amygdala, and the corpus callosum were not visible at their usual positions in 
the scans obtained from the patient, described by Feuillet et al. [298], but were most 
likely pressed toward the cranium together with the layers of the 0.5—1 cm cortical 
mantle, see later Fig. 24. 

Often, such malformations result in impaired mental and motor skills, but appar- 
ently, this is not always the case. The central question is if partial recovery from such 
conditions is due to plasticity of the remaining cells or, alternatively, is this related 
to the increased volume of the quantum informed, aqueous brain compartments. 
The latter would provide extra “antennas” for receiving quantum information as a 
compensatory factor (see also Sect. 7). 

Another case is presented in cases of hemispherectomies, how can we explain 
that the remaining brain structures and its neural activities can “know” that a “lan- 
guage center” is missing now, and how the remaining neurons induce and guide the 
duplication of this function in the still present hemisphere. Majorek [302] argued 
that this activity requires the existence of a “higher control center” that would be 
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able to detect this gap in function and to initiate steps that lead to its mending, and 
to imagine where such a control center could be located. 

On the basis of these different cases of discrepancy between cerebral structure and 
cognitive functioning discussed above, some authors doubt that the brain serves as a 
sole comprehensive memory store, arguing that its function more closely resembles 
that of a receptor or transmitter of memory and allied cognitive processes [299]. 
Cleeremans [303], in his “radical plasticity thesis” put the question: “how the brain 
learns to be conscious”. The author implies that consciousness arises as a result of 
the brain’s continuous attempts to predict not only the consequences of its actions 
on the world and on other agents but also the consequences of this activity in one 
cerebral region on activity in other regions. Therefore, the brain continuously learns 
to redescribe its own activity to itself, in this way developing systems of meta- 
representations that characterize and qualify the target first-order representations. 
Such learned redescriptions, enriched by the emotional value associated with them, 
form the basis of conscious experience in interaction with the world, as a sort of 
signal detection of the mind. Cleeremans [303] stated: “Any theory of consciousness 
has to be able to explain why a person who’s missing 90% of his neurons, still exhibits 
normal behavior. 

In the opinion of the present authors, the consensus concerning the crucial thala- 
mocortical mediated consciousness, under normal conditions, still holds in spite 
of the abovementioned observations, but these observations also may indicate that 
consciousness can be learned or received, even when only the brain stem remains. 
The postulate of a supervening integral memory workspace in the present paper is 
very much in line with this idea. It is tempting to suggest that not only some sort 
personal brain is created within our organism, but that somehow, at the same time, 
an extra-neuronal personal information source is produced, that may be associated 
with the personal brain but is not reducible to it (see also [304, 305]). Both aspects 
of knowledge acquisition may operate in the framework of biological evolution and 
personal survival [287]. The human brain should, in that case, be rather viewed upon 
as an information interfacing system not only connecting individual and universal 
consciousness but seeing our consciousness as directly derived from a realm outside 
our organism. Such a modality forms the very basis for the concept of an “extended 
mind” that is founded in the philosophy of so-called Idealism [5, 6, 7, 8, 306]. 

It should be realized that, according to this concept, consciousness can be 
conceived as a part of “cosmic thinking”, and in this sense, quantum properties of the 
universe are also involved in such a thinking process. In Melkikh [307, 308], a model 
was constructed, according to which the essential quantum properties of biologically 
important neuronal molecules may provide one potential basis of thinking. In partic- 
ular, the strength of synaptic connection can be described based on the following 
equation [307]: 
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Here X is a collection of innate behavioral programs whose physical realization 
is the quantum state of biologically important molecules. Indexes 1 and 2 relate to 
neurons between which synaptic contact is established. The variable £, stands for 
the internal degrees of freedom of the reacting molecules, as well as for their spatial 
position. The quantities p, characterize the probabilities of finding the system in state 
n, and Wy, the frequency of transitions between states. The particular collective 
quantum-entangled state in the brain is open for quantum resonance through the 
cosmic force fields in which the life organism is embedded and requires a supervening 
field sensitive workspace (Sect. 7) 


5.9 The Generalized Music Principle as Created from Cosmic 
Harmonics 


The role of musical sound in discrete wave frequencies in the induction of very 
complex geometric patterns was earlier treated by us [1, 52, 60] on the basis of the 
famous experiments of Chladni,[67] (see also Rossing 1982), as well as the experi- 
mentations in cymatics of Jenny (1974) and Waller (1955). In these studies, sounds 
create clearly mathematical defined, distribution patterns of fragmented material on a 
flexible surface (see for this the illustrations of [160]). These intriguing observations, 
made quite long ago now, are still broadly mentioned in more recent physics. 

In Music and the Making of Modern Science, Pesic [309], even claims that the 
art of harmonics shaped today’s science in line with the science philosophical study 
on Science and Art of the present first author [4]. Music resonates, it pulses, it 
leaps into our psyches. From a wide array of scientific research in music cognition, 
neurophysiology, genetics, acoustics, quantum physics, and own calculations and 
experiments, Pesic developed a set of principles and mathematical models to explain 
how we recognize and enjoy music. The theory proposes that life grows as a balance 
between resonance and damping, just like a vibrating string and that music perception 
is a built-in pattern matching between the harmonic geometry of sound and identical 
structures in the ear and brain. It is from this organic pattern matching process that the 
musical qualities of consonance, dissonance, tension, and resolution can be defined 
mathematically and then visualized geometrically as crystalline and quasi-crystalline 
structures, (see also [160]). 

In quantum mechanics and quantum field theory, the ability of energy to travel 
freely through space is referred to as vacuum permittivity or the permittivity of free 
space and defined by the “electric constant” (see Fig. 17). Each point (or quark) in 
the lattice requires a little extra space in order to oscillate and resonate, in which 
Phi provides in the phase-conjugate spacing of sinusoidal waves. Thus, the more 
harmonic and in phase the vibration, the more the so-called Phi gap comes into play 
and the more stable and coherent music and matter becomes (see Fig. 17c). [160] 
made clear that the aspect of damping creates the stillness that is required to really 
discern the individual tones within an octave, and that the perception of music rather 
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Fig. 17 a Permittivity of free space as a function of the golden ratio. b DNA double helix modeled 
as G-ball dodecahedron resonating up around a central axis. c Harmonic standing wave sharing 
energy inside Phi-damping tat provides the very separation of notes 


becomes manifest between the notes. The study of these in phase states is thus based 
on quantum coherence and this aspect is fully expressed in theoretical science behind 
such phenomena as lasers, superconductivity, and superfluidity. 

In general, the Harmonic Interference Theory of Merrick [310, 311], offered a 
unified natural philosophy that merges ancient Pythagorean harmonic science with 
the quantum holographic model of Bohmian physics and holonomic brain theory. 
One of the key principles of Harmonic Interference Theory is the idea that coherent 
wave interference of any kind is recursive in space and time, nesting the same pattern 
inside itself synchronously in order to maintain coherence. 

The colors used in the various harmonic models are based on the simple idea that 
the visible color spectrum represents an octave frequency range just like a musical 
octave. Just as a musical octave is a frequency doubling of x to 2x, such as A-440 to 
A-880 Hz, the color octave is also a frequency doubling from 370 THz to 740 THz. 
As aresult, the Newton 12-step color wheel may be assigned as isomorphic spectral 
proportions to each of the tones in a musical octave using the Harmonic Center (D 
in the key of C) as a polar axis. Harmonic Interference Theory indeed proposes that 
it is the flow of energy across these two “Phi-damping locations” that account for 
perceived qualities in music, such as consonance, dissonance, tension, and resolution 
(Fig. 17c). 
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But what has music to do with brain function? Modern scanning studies have 
revealed a major influence of musical sound on brain activity and particularly in 
overall brain binding and connectivity. 

In this musical framework, it is of great interest that music is increasingly used 
in the therapy of brain disorders and cognition studies. Music engages much of the 
brain and coordinates a wide range of processing mechanisms. This naturally invites 
consideration of how music processing in the brain might relate to other complex 
dynamical abilities. 

Sanyal et al. [312], stated: the tremendous ability that music has to affect and 
manipulate emotions and the brain is undeniable, and yet largely inexplicable. The 
study of music cognition is drawing an increasing amount of research interest. Like 
language, music is a human universal, involving perceptual discrete elements orga- 
nized into hierarchically structured sequences. Music can thus provide the study 
of brain mechanisms, underlying complex sound processing, and also can provide 
novel insights into the functional and neural architecture of brain functions. The 
change in the structure and form of music does clearly bring a change in the neural 
dynamics, inviting studies on the correlation of cognitive processes and a spectrum of 
musical modalities. Perlovsky (2009) made a very interesting analysis of its relation 
with musical emotions, suggesting an evolutionary split in proto-humans into one of 
language, offering the potential for differentiation, with an implicit loss of wholeness 
of the primordial unity of the psyche and another of music as a compensation for 
this. Music is rather directed at increasing the sense of communication-shared inten- 
tionality and synthesis in order to reconcile these cultural aspects in a new balance. 
Music, therefore, restores the deeper meaning of knowledge as an inborn instinct of 
harmony that, interestingly, is already manifest in babies beyond 4 months. 

Of note, music is seen now as an important instrument in the rehabilitation of 
disorders of consciousness, (for example Alzheimer’s) and is likely associated with 
neuroplasticity. In this respect, significant effects of personally- liked music on the 
brain level of certain neurotrophic factors, as well as on dopamine release and reward 
circuitry including endorphins, have been reported [313]. It is of great interest that 
recently striking results were reported on the treatment of Alzheimer’s model in mice 
showing a clear reduction in amyloid plaques and improved cognitive performance, 
especially following a combination of visual (photonic) and 40 Hz acoustic brain 
stimulation. In this study the mice were treated with trains of tones repeating at 
various frequencies for one hour per day during seven days [314], demonstrating the 
potential healing effect of such therapeutic music guided approaches that may have 
a toroidal geometric background. 

According to Koelsch [315], a number of studies demonstrated that music 
listening, (and even more so music production), activates a multitude of brain struc- 
tures involved in cognitive, sensorimotor, and emotional processing. It is likely that 
the engagement of these processes by music can have beneficial effects on the psycho- 
logical and physiological health of individuals. In addition, neuroscientific studies, 
in which music was used in order to investigate emotion and social cognition are 
reviewed, including illustrations of the relevance of these domains for music therapy 
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Many examples of distinct EM frequency bands of brain cells, neurons, and 
different glands have been identified (see Persinger 2016; [316, 317]), that largely 
resemble some of the individual eigenfrequencies of the geometric/acoustic pattern 
revealed in our studies. This supports the notion that communication of life infor- 
mation through coherent EM radiation is a widely spread phenomenon and that this 
aspect deserves further detailed investigation (see further Sect. 7). 

We propose, therefore, that the pro-life EM frequency bands, identified in our 
studies may literally act in concert as “tonal octave-based symphony” to provide 
living systems, including the brain, with information embedded in such harmonic- 
like resonance patterns (see also [170], as discussed later). Such “tonal” projec- 
tions, that , may organize synchronicity, both spatially and temporally in essential 
organs in the body (heart and brain). This “tuning” of life processes may origi- 
nate from the proposed supervening resonance field, which in the brain imposes a 
coherent vibrating 3-D imprint in the cortical region, producing an integral modality 
of consciousness [1, 61]. The relation between music, harmonics, and conscious- 
ness was also treated by Pitkänen [318], and Heyning [319], interestingly both from 
the point of view of Pythagorean harmonics and modern physics. Pitkänen [318] 
discussed the GM-scale theory as treated above in Sect. 3 and stressed the impor- 
tance of zero energy ontology and holography, also stipulating the importance of 
fractal hierarchy for brain function. Fractality and power-law scaling are considered 
to be a crucial aspect in both organization of life systems in general [320] and in 
neurodynamics in general [209]. 

It is of major importance in this respect, that recently a brain model was proposed 
on the basis of a fractal information theory, derived from a geometric musical 
language that enables the brain to perform intelligent hypercomputing [321]. It 
is based on the concept that any living system is part of music that is played in 
the universe, and involves chains of resonances in the fractal brain structure, with 
at all levels a specific micro-clock in a nested configuration ranging from macro- 
molecules down to atoms. Such a type of fractal information processing in the brain 
was earlier proposed by us [276]. Interestingly, and in accordance with our concept, 
the group of Bandyopadhyay [100, 321, 322, 323] found evidence for firing below the 
synaptic threshold in EMF-guided information processing in the brain. The partic- 
ular oscillatory activities are supposed to be generated not only in microtubuli but 
also in many other protein complexes in the cell, that is, clearly in a fractal setting 
that is expressed in circular and periodic modes in 12 fractal memory layers. The 
authors developed an innovative technique of atomic resolution scanning dielectric 
microscopy enabling the observation of the operation of a resonating single protein 
[324]. The multi-layer memory may operate on the basis of 3-D resonance chains that 
also contain un-occupied elements that can be filled up by electromagnetic oscillator 
activity to produce proper information processing in the required integrated time 
cycles (resembling the concepts for superconductors in Sect. 3.3). 

In the brain, Bandyopadhyay et al. identified 350 different classes of cavities 
in the nested (fractal) 12 layers and described each cavity resonator as an octave 
musical flute that together with silence periods collectively generates the known 
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brain rhythms. Their fundamental basis is fractally organized, geometric informa- 
tion that finally becomes expressed in the EEG. They identified 12 discrete resonance 
frequencies, among others with a solitonic (quasi-wave-particle) frequencies, very 
much resembling the mathematics of our GM-scale EMF pattern [53]. These discrete 
frequencies are integrated with many other factors in so-called “fractal frequency 
wheels”. As mentioned above, we submit that the periodic circular/spiral energy 
trafficking in the brain is organized according to in nested toroidal geometry, in 
which each oscillation returns to itself in a self-referential manner, thereby tenta- 
tively explaining the aspect of self-consciousness. Of note Bandyopadhyay et al., 
mentioned two types of memory loops they could not physically define, called by 
them “hyperspace memory” and/or “assembly of reality sphere”, that we may have 
defined in our present work on an event horizon memory workspace (see Sect. 5.7). 
This apect has also been approached earlier by toroidal computing [62, 252, 253, 
325, 326, 327, 328]. 

So, what can we learn from the role of a potential musical master code that likely 
operates scale-invariant in the Universe? In our first papers on the generalized music 
principle and phonon-guided biology [52, 62] .As mentioned above, we suggested 
that “electromagnetically seen, we may be living in a “diluted plasma” with natural 
coherent quantum resonances, (see also Van de Bogart 2019). Now we indeed see 
the growing importance of acoustic cosmology (329, 330] that is manifest on the 
macro-scale in a plasma universe (Peratt 2013). On the micro-scale there is also rising 
interest in distinct musical patterns steering on the level of whole organisms and cells 
[3]. This is valid for various components of cells such as microtubuli in the group 
of Anirban Bandyopadhyay [322, 323, 324, 331], DNA [332, 333], Pi-electrons of 
lipids [334] and also the sound tapestry of single proteins and their networks studied 
in the MIT group of Buegler [335, 336]. All this, points at a resonant vibrational 
matrix that guides life and possibly entire nature, using a distinct musical code [3]. 
This may also be true with regard to brain dynamics, as discussed in the present 
paper, for which even a novel brain ontology of neural resonance and acoustics was 
earlier proposed [133, 134]. 


5.10 Universal/Cosmic Consciousness and Brain Function 


The presence of a “steering” functional mind field may provide an interpretation 
framework for those phenomena that still seem to escape current scientific veri- 
fication. A most important aspect is the, often mentioned, modality of Universal 
consciousness also called Cosmic Consciousness. This concept, that information can 
take a universal character and that all information is stored in a general knowledge 
field or universal consciousness, can be treated from a number of backgrounds and 
perspectives (reviewed recently by [4]). As mentioned before, the concept is well- 
known from the work of Bohm ([9], 1987), who coined the term implicate order and 
László [184], who introduced the so-called Akashi field concept. The latter author 
particularly linked his concept with the physics of the zero-point energy field (ZPE) 
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that, as previously mentioned, was later also applied in stochastic electrodynamic 
models for consciousness by Refs. [6, 7, 8, 224, 278, 337]. 

Such an all-pervading cosmic field can in principle exchange information with 
the supposed 3-D and 4-D workspaces associated with the brain (see Fig. 18). An 
important study from Princeton showed that two, and possibly more, brains can 
become interconnected, looking at the brain f-MRI scans of speaker and listener. 
It was shown that the brain activity patterns of such a communicating couple are 
clearly correlated in a sort of wave resonance, mirroring, effect [338-343]. This 
study also invites further investigation into mechanisms of telepathy and so-called 
synchronicity [226, 227, 228, 233]. 

Hardy [344], takes a space-time approach by positioning individual conscious- 
ness and the Self in a hyper-dimension in which death is just the severing of the 
link between this domain and the brain/body, leading to an independent holographic 
semantic field on a personal basis. This aspect was further worked out recently 
by Meijer [287]. The latter phenomenon resembles the proposal of Irwin [345], 
seeing consciousness as a quantized space-time language that can be described 
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Fig. 18 The flow of information in the whole universe from micro- to macro-levels (bottom to top) 
conceived as a nested toroidal operation that is fractal and scale-invariant and is initiated in a knowl- 
edge realm underlying the known wormhole matrix (quantum foam) at the Planck scale. Supposed 
quantized string activities produce elementary particles, atoms, molecules and life systems. The 
latter contain dedicated holographic memory spaces at the cellular and organ level. The human 
brain integrates, internally and externally, guided conscious states. Further fractal and self-similar 
properties in a quantum fluid universe provide the architecture of cosmic macro-structures 
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by quasicrystal mathematics of the E8 geometry. It was also suggested that self- 
consciousness could continue outside the body but remains at the level of Planck- 
scale geometry, as related to the generation of biophotons in which visual imageries 
are coupled to long-term visual memory. This is supported by a strong indication 
that NDE is driven by visual processes [270]. 

In more general terms, the aspect of non-material mental aspects of conscious- 
ness has been thoroughly pursued from neurological [346], biophysical [182], philo- 
sophical [6], quantum physical/cosmological [195] and evolutionary viewpoints 
[22, 347]. 

As mentioned above, Penrose [348], proposed that spin networks could be funda- 
mental in the description of space-time, that is, in a background (string)-lacking 
manner, (see for the latter also Rovelli 1996; Smolin 2004). In the brain, spin networks 
were pictured as electron-unpaired electron spins that represent pixels, collectively 
forming a “mind screen” that is known to be highly sensitive to fluctuating internal 
magnetic fields and action potentials. Such perturbations were considered to modu- 
late neural dynamics, but also could enhance synchronization and stochastic reso- 
nance as have been noticed in the brain (Hu and Wu 2004). The particular spin 
physics, bridges classical neural activity, serving as input via the magnetic influences 
on biochemical processing. 

Spin network dynamics may enable a quantum decoherence-resistant entangled 
modality of wave collapse since, through tunneling, they are rather insulated from the 
environment in decoherence-free subspaces, while repeated attention/intention (the 
so-called Zeno effect, see [263]), may help in promoting coherent quantum states 
(Hu and Wu 2004). 

Finally, we want to emphasize again that general ordering of the functional archi- 
tecture of cells is obviously not sufficient to explain the fine-tuning of life: clearly, 
deeper, more subtle, levels of dynamic organization are required. It was recently 
pointed out by Gornitz [163], that we do know very little of the fabric of reality from 
the size of the electron down to the Planck scales, and that it is a misunderstanding 
that going smaller makes understanding simpler. This is also true for explaining 
life: Grandpierre (2011), postulated that “DNA works with the help of a factor that 
is utterly beyond DNA or any other material life system physical capabilities. This 
something is immaterial yet effective and belongs to science and is called by him 
the first principle of biology that acts as a deeper intelligence of the “vacuum”. This, 
in the sense that it virtually maps all the possible histories, summarizes the results 
of this mapping on its own basis and then decides about the biological endpoint and 
from there, and finally “chooses” the optimum physically realizable path”. This may 
also account for the fact that intelligence is a highly convergent feature in different 
evolutionary lines of animals that may have highly different brain structures (see also 
[349, 350]; Horic et al. 2012). 

Conclusion: In the present essay, it is considered that the brain and mental aspects 
are somehow coupled to the universe, probably via its superfluid domains (Fig. 15), 
meaning that apart from neurobiological QM processes, cosmological QM-ones 
also affect brain transitions and dynamics. A unified theory of mind and matter 
has been postulated earlier on the basis of information, viewed upon as the most 
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fundamental element for the description of the fabric of reality [18, 19, 23, 245, 351, 
352] (Grandpierre et al. 1997). In other words: life, with its potential energy and 
isoenergic character, exhibits the ability to screen and collect useful information, 
counteracting the destructive tendency of ever-increasing entropy and at the same 
time may employ (entropic) gravity mechanisms to materialize essential knowledge. 
Perhaps this bimodal modality has been foreseen by Schrédinger (1986), as the 
potential contribution of quantum processes in creating mental dimensions. 


6 Prominent Roles of EM Fields in Biological Evolution 
and First Life 


6.1 Introduction 


The development of science is not a linear way of steady progression; it is more akin 
to a living organism and knows not only ebb and flow but also critical bifurcation 
points, as aptly described in the seminal book about revolutions in science by Kuhn 
[353]. These are the points of major decisions in which a current scientific discipline 
radically changes its outlook, its paradigm, and its understanding of laws. It, there- 
fore, separates itself from a part of previous achievements as they are no more in 
harmony with the newly chosen paradigm and insights [4]. 

In biology and related sciences, the situation is even more complicated (than for 
instance in physics) since biology still lacks the actual definition of its very object 
of research, namely, life. The majority in consensus science would say that life is 
a highly organized and complex biochemical process, which pivots around DNA or 
RNA. However, this outlook seems quite limited, since it cannot satisfactorily explain 
various phenomena, especially the ones discovered in the field of bioelectromagnetics 
by some called the “electrome”. This aspect is connected to the generally recognized 
electromagnetic signature of a spectrum of organisms and also includes the consistent 
finding of effects of externally applied EMF radiation on various organisms in vitro 
and in vivo, according to the GM-scale frequency patterns discussed above. Thus, a 
supplementary outlook should be adopted, based upon a biofield concept, sometimes 
framed as a morphogenetic field [64, 89, 354, 355, 356, 357]. 

The basic principle that hovers behind life, should come into expression at its 
origin. In other words, to understand the essential nature of life, one should under- 
stand the processes of its very emergence. Since an increasing number of uncovered 
exo-planets, resembling the Earth, are being discovered almost daily, the question of 
life and its origin cannot be limited only to the known life on the Earth but should be 
extended to that in the whole universe. If life is indeed widespread in the cosmos, it 
may drastically differ from the chemistry known on the Earth (DNA-RNA/proteins). 
Also, it could possess characteristics and capabilities that may fundamentally differ 
from the situation on Earth since adaptive changes would be dictated by other plane- 
tary conditions. On Earth, contemporary life, even in its simplest forms, exhibits high 
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complexity and order. In terms of informational theory, it has a relatively high infor- 
mational content that should be stably reproduced from generation to generation, 
still allowing adaptive changes for survival. In this respect, the processing of chem- 
icals that could be reproduced in simple primeval Earth-simulating conditions (like 
ammonium ion, formaldehyde, hydrogen, etc.) would still lack a clear, persuasive, 
and stable explanatory scenario for the formation of the essential building blocks of 
life. Thus, it seems unlikely that this approach, of starting with similar precursors to 
finally obtain macromolecules capable of accurate duplication, would easily lead to 
endproducts similar to those in contemporary organisms [19, 63, 358]. Even Miller, 
the famous scientist that simulated the pre-biotic Earth conditions, resigned from 
his primary optimism when he realized that it is almost impossible to achieve the 
synthesis of, for instance, the RNA world in such a spontaneous way [359]. Anyway, 
the RNA world perse would be unlikely to solve the major origin of life problem, 
namely the known DNA—protein dichotomy. 

Disillusioned by the possibility that life and its origin can be explained solely by 
chemical processes, a novel concept was formulated by Walker and Davies [94]. Their 
starting point for the emergence of life was envisioned in the establishment of causal 
powers from the side of organized information over molecules. Here, the information 
in living systems is not seen as coded in a linear process (as through DNA), but in 
a diffuse, quantum wave-like, non-localized manner (Fig. 21). In this concept, the 
dispersed, organized, and operational (active) information only partially resides in 
DNA. It is rather widespread as if diffused in the whole living state of the organism 
This aspect is known from the experiments with Acetabularia mediterranea, which 
can reproduce its cap even without the nucleus, therefore with no DNA is needed 
[87, 356, 360]. 

Consequently, and in line with Walker and Davies, we may transcend our under- 
standing of organisms only as trivial duplicators with errors and assume a much 
more advanced point of view that was implicit even in von Neumann’s work [361]. 
In contemporary computer science, the principle of self-organizing potential is well- 
known as related to any informational system. Various types of artificial intelligence 
have been shown and, among others, can be expressed in attempts to design the 
evolution of artificial life [362]. Therefore, in this more advanced view, organisms 
are perceived as systems that process self-organized information with a high degree 
of flexibility (variability, adaptability). Accordingly, life can be defined basically 
as a dynamic and highly (self)-organized form of information processing [18, 19]. 
In a more comprehensive framework, such dynamic and highly organized infor- 
mation, expresses itself through molecular systems and that are capable of further, 
potentially limitless, enrichment of their content, ( leading to higher complexity) 
and fractal levels of organization. The origin of life then could be envisioned as 
the enrichment with problem-solving information, combined with a further sophis- 
tication of biochemical/metabolic instrumentation [360]. Therefore, in our attempts 
to understand the possible origin of life as well as its continuation, we may try to 
identify those essential vital factors that 
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(a) should play an essential role in biological processes in ensuring the enrichment 
with holographically dispersed information that contains meaning for useful 
adaption and survival, 

(b) should maintain a high level of orderliness and stability, even in highly diversi- 
fied chemical systems (even systems without intrinsic “memory” molecule or 
genetic codes), 

(c) should be able to increase its informational content (complexity) through time 
in an evolutionary context, 

(d) should be capable of specific interactions with a wide range of molecules, with 
capabilities to direct their transformations in a catalytic way (effectiveness), 

(e) should at least be feasible, if not probable, under the supposed conditions of the 
pre-biotic world. 


Contrary to the conventional biological expectation that these vital factors should 
solely be expressed in molecular features, or in the function of biochemical networks, 
one should transcend short-range chemical reactions but should rather take into 
account long-range signaling as it is provided in the area of (bio)physics, in the 
realm of bio-fields. A promising path in this direction was taken by the already 
mentioned British biophysicist Herbert Frohlich, who made a great discovery in the 
sixties of the last century. Seeking an integrative principle working in living cells, he 
found that the living state, at the level of cells, rests on rhythmic and coherent oscilla- 
tions of polar (macro) molecules [148]. He found that these synchronized oscillations 
could bring higher orderliness in cells and even into the cellular biochemistry. Fröh- 
lich’s ideas were later elaborated by an Italian group of quantum physicists [113, 
131, 138] from the standpoint of quantum field theory. This theory, called quantum 
bio-electrodynamics, argues that life at the cellular level (biochemistry, molecular 
movements) is highly organized through coherent (laser-like) electromagnetic (EM) 
fields that can guide formation of organized water molecular clusters (coherent water 
domains or CD’s) and also the oscillation of particles of various mass (Sect. 3.1 and 
3.2). If the frequency of a coherent EM domain resonantly matches a neighboring 
molecule, the latter is attracted to its outer surface and oriented at the same time. 
The field is also important from the thermodynamic standpoint, namely the output 
energy of a chemical reaction is not dispersed since it continues traveling as a longi- 
tudinal wave, i.e., as a soliton being a quasi-particle of phonon covered electrons. 
Hence, in an extended coherent region, i.e., the region that comprises many CDs 
and in which the diffusive, Brownian motion of molecules is replaced by a selective 
dynamic oscillating regime, where molecules recognize and interact with one another 
via frequency matching. Since the excitable spectrum of a CD is very rich [363]), a 
variety of extended domains—domains of domains—may emerge, assuming fractal 
(nested) architecture, as analyzed by Vitiello [113, 364]. 

Extended coherent domains involve two important features, namely, a defined size 
of the coherent system and the appearance of geometrical shape [114]. To have a 
precise frequency matching, the relative positions of reacting molecules must assume 
a specific spatial configuration, corresponding to the biological structures involved. 
Taking into account the assumed primordial conditions on planet Earth, the coherent 
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characteristics of water treated in Sects. 3.1 and 3.2, as well as the findings of Frohlich 
in relation to the quantum field theoretical extensions, we may have identified the 
above-listed elements of the vital factor. All of the five required characteristics of a 
partially coherent and hierarchically ordered field of polar oscillations in an aqueous 
medium, including dissolved molecules, are present (see Fig. 19). According to the 
previously formulated definition of life, we hold that such organized systems cannot 
stay alive and reproduce if they lack stable and long-range trajectories in evolutionary 
phase space to attain even higher complexity for meaningful adaption. 

Without such dynamic features for the coupling between coherent modes (existing 
on the field level) and bio-chemistry (existing at the substance level), they would be 
similar to various autocatalytic cycles and only, by appearance, resemble cellular 
structures. One example is Oparin’s coacervate [365], representing tiny bodies 
that strongly resemble living organisms. Their multiplication indicates that they do 
possess active organized information on a certain level but since they lack a genetic 
memory, distinctive for ordinary living beings and even viruses, cannot be consid- 
ered as living beings. It seems therefore that only specifically organized information, 
through a close and mutual interplay of the coherent EM fields with the spectrum of 
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molecular network interactions ensures the successful transition from the prebiotic 
stage to the first life. 

The intrinsic order of coherent modes of pre-living vesicles of organic and inor- 
ganic substances in primordial water solutions (in oceans, lakes, pools, etc.) probably 
functioned as a dispersed systemic memory that could sustain active organized infor- 
mation without the contemporary function of DNA or RNA. No genetic code was 
therefore initially needed, instead, a code of resonant matching between coherent 
field oscillations and molecular reactions was sufficient. Presumably long after the 
first living organisms appeared, natural selection together with the laws of the living 
state dynamics, resulted in the transfer of dispersed memory contained in coherent 
oscillations into compartmentalization of molecular ordering of sequence informa- 
tion, as based on DNA and RNA that allowed persistent information storage and 
retrieval. 


6.2 Creation of First Life and the Role of Phyllosilicates 
(Clay Materials) 


In addition to our considerations that connect the coherent EM field considerations 
that deal with the origin of life, we can add some more chemical considerations that 
are closely connected with the already discussed coherent field. It was Cairns-Smith 
that first proposed a comprehensive theory of the origin of life, based on clays [366]. 
Further research in this direction found additional important points supporting the 
original hypothesis that, in a certain prebiotic phase, clays played an important role 
in the process of the formation of life. Namely, some of us found that coherent natural 
and permanently operating wave pattern phenomena are present in typically selected 
clay minerals, that have semi-conductor like properties [52, 53, 60, 62]; identical EM 
field eigenvalues could be measured by Ir. J. H. Geesink, The Netherlands (Fig. 20). 
Of note, these types of clay minerals are, apart from being present in the soil of our 
planet, are also abundantly suspended in the whole universe, in the form of, so-called, 
cosmic or extraterrestrial dust. This versatile material can contain some water and 
has been suggested to provide a semi-conductive medium that produces selective 
EM wave patterns following solar excitation and exposure to other external energy 
sources, providing conductive properties on a cosmic scale. 

Interestingly, such silicates have been reported being among candidates for the 
facilitation of oligonucleotide synthesis in the creation of first life in the biological 
evolution [1, 52, 60, 90, 62, 68, 69]. The selected silicates probably act as quantum 
replicators. They specifically emit EM radiation at GM-like coherent frequencies 
in the surroundings of ordered water molecules. Therefore, such silicate quantum 
replicators may have been instrumental in the initiation of first replicating cells, 
somewhere towards the end of the pre-biotic evolution [22, 94, 347, 68, 69, 367] . 
We hold that the organization of precursor molecules for building the first life macro- 
molecules fits into a discrete coherent pattern of resonances, and can be described by 
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Fig. 20 Phyllosilicate clay mineral with stabilized ion/water clathrates. a The metal ion-doped 
silicate structure exhibits platonic geometries (After G. Sposito). b Surface structure of aclay mineral 
offers binding sites for negatively charged polynucleotides as assisted by positively charged metal 
ions. c Clay a semiconductor: EMF wave function, guiding the ordering principle in life processes 
as an acoustic, standing wave, system, generated by transmitting exposed light to discrete EMF 
wave frequencies 


the proposed semi-harmonic quantum wave equation, see Sect. 3). Another item is 
the number of possible spatial configurations of replicators. As was shown in [308], 
the complication of replicators sooner or later leads to the impossibility of simple 
enumeration of their conformations. This entails the need to take into account the 
quantum properties of biologically important molecules (see also Sect. 6.2). 

In general, quantum processes, working on the field level, creating the potential 
of atomic resonance producing organic shapes and geometric folding of carbon- 
containing molecules ([22, 94, 219, 347, 367], in Sect. 5.3 and Fig. 13). This basic 
mechanism should have paralleled the lattice type of organization of dipole water 
molecules as mentioned before. Together they should have formed a harmonic-like 
matrix resembling fluid crystals in which life can be viewed as a crystallized (stabi- 
lized) form of quantum oscillations. This concept invites us to see the cosmos as 
a partially guided incubator for life as treated in Sect. 6.4. Very likely, syntropic 
(i.e., neg-entropic) wave information from the zero-point energy field [70, 187, 368], 
selected in resonance with the electrome [45] of the proto-cells, played a crucial role 
in the morphogenesis and building up of functional biochemical networks during 
pre-biotic processes [224, 369, 370, 371]. 
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Conclusion: elements in the universe have apparently assembled themselves in 
such a way that the organization of matter resulted in the ability to acquire sufficient 
life-sustaining information from the environment and the quantum vacuum. Over 
time, highly complex neg-entropic structures arose that could collect, store, retrieve, 
and communicate essential information to maintain stability and survivability. Such 
pattern recognition ability may have been directed by combinations of EM radiation 
frequencies through inducing morphic resonance with coherent vibrational elements 
(structured water, proteins, oligonucleotides) of proto-cells [3, 63, 90]. Here, the 3-D 
conformation of macromolecules is crucial in attaining a versatile functional state, 
as treated in the following. 


6.3 Long-Distance Guiding of Cellular Processes in Life 


According to Wolynes (2015), the integral 3-D protein folding process includes 
random mutations, potential misfoldings/unfoldings, recombinations, and selection 
by successful competition with less optimal protein species, in which the protein 
finally obtains sufficient stability in subsequent generations of cells. As such the 
proteins were seen by the author as non-linear elements in cellular networks that arise 
from a sort of information spaces that, unfortunately, were not further defined. One 
could also question the supposed random character of this self-organizing process. 
In other words, how can the selection of non-functional precursors of the particular 
protein be envisioned? Moreover, by what physical mechanism is a specific function 
assigned to the particular protein? As argued by Grandpierre (2001), life functions 
of proteins cannot arise by chance, they can only be assigned by their host cell itself. 
Yet, such a cell cannot arise without these functions being already assigned and 
present.... We propose therefore that a primordial biological principle (a register of 
rules) was operating, which acts as a “recipe for life” [19]. This type of a-priory 
information must have preceded the development of first life and we postulate that 
all known force fields, that were present from the birth of the universe, should be 
taken into account (see more on this aspect in Sect. 9). In addition, as treated before, 
quantum processes have probably played an essential role in facilitating the various 
steps that gave rise to the first life and initiation of the first replicating cells [63, 94]. 

One of the unsolved problems of cell functioning is the problem of protein folding 
(Levinthal’s paradox). Despite several decades of attempts, this problem is still 
unsolved. In [90, 372], this problem is generalized to arbitrary interaction between 
biologically important molecules in the form of a generalized Lavinthal’s paradox. 
The particular paradox is formulated as follows: 


The number of degrees of freedom (mainly conformational) of molecular machines and other 
molecules in the cell is exponentially large, but only a small fraction of them are permissible 
during the functioning of the cell. On the other hand, the interaction potentials between 
atoms, based on their interaction mainly with their nearest neighbors, do not allow us to 
distinguish precisely these degrees of freedom. 
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To solve the paradox, a model of interaction between biologically important 
molecules was proposed, including long-range quantum interaction between them. 
According to the model, the general form of reaction-diffusion equations between 
substances u and v will be as follows: 


du(é) 
Ot 


= yf (u, v, Ẹ) + D,Au. 


The presence of the variable — in this equation means that a certain reaction 
between these substances will substantially depend on their conformations. Only 
at a certain value of € can a reaction be considered to be completed. For all other 
values, it can be said that substances are eliminated from the “game” because they are 
not able to perform useful work (the probability that the substances are useful will 
be small). The problem of the accuracy of reactions between biologically important 
molecules is important for any cell, from protocells to protein sorting in modern cells 
[373, 374]. 

England et al. [375], on the basis of conventional thermodynamics, derived a 
mathematical formula they believe is capable to explain the capacity for creating life 
conditions. The formula, based on established physics (more precisely, the 2nd law 
of thermodynamics of entropy), indicates that when a group of atoms is driven by an 
external source of energy (like the sun or chemical fuel) and surrounded by a heat 
bath (like the ocean or atmosphere), it will often gradually restructure itself in order 
to dissipate increasingly more energy. 

This could mean that under certain conditions, matter inexorably acquires the key 
physical attribute associated with life. Consequently, according to this hypothesis, as 
particles in a system move around and interact, they will, through sheer chance, tend to 
adopt configurations in which the energy is spread out. Eventually, the system arrives 
at a state of maximum entropy called “thermodynamic equilibrium,” in which energy 
is uniformly distributed. It is known that the phenomenon of quantum coherence, 
assumed to be present in prebiotic systems, may enhance photosynthesis because it 
simultaneously excites two kernels in the system by the appearance of two interrelated 
quantum-entangled excited states [376] . 

England [375], stated that: “Living entities are self-assembled and self-replicating 
wet and warm, stochastically moving, supramolecular systems where quantum entan- 
glement can be continuously generated and destroyed by non-equilibrium effects in 
an environment where no static entanglement exists. Quantum entanglement involves 
the biomolecules inside one living or between other neighboring living entities”. 

However, a number of fundamental questions can be raised with regards to the 
proposed mechanism of emergence of cellular life by England et al., especially with 
regard to the item of self-organization: 


e The present authors maintain that such an emergent process will exhibit countless 
potential solutions to which the evolutionary time would be insufficient to make 
proper choices for ones that lead to the first life [90]. 

e It speaks for itself that in this manner molecules could in principle be formed that 
are suicidal for the overall process, as it has already been demonstrated for Eigen’s 
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The miracle of the first cell: the potential role of quantum processes 
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Fig. 21 Potential role for quantum processes in biological evolution (listed left above) and the 
initiation of first life, showing various essential processes. Inset on the right above depicts a Ca** 
channel protein with Ca?*-ion in a decoherence protected vibratory quantum information state. 
Inset right below indicate the process of parallel processing of pre-biotic life information as enabled 
through environmental search of various quantum states 


autocatalytic hypercycles that would be sooner or later destroyed by parasitic 
autocatalytic (hyper)cycles [377]. 

e The scheme of England does not take into account that a potential top-down 
information flux of future states can in principle operate since local quantum 
processes allow symmetrical time modalities (Fig. 21). This item was touched 
upon also by Stuart Kauffman in his concept of adjacent possible concept [378]. 

e We postulated above that primordial information is required, and assume life to be 
guided by long-distance discrete EMF frequencies as a form of partially directed 
evolution [3, 63, 90], as treated in the following section. 


6.4 Biological Evolution is a Partially Directed Process 


In the present paper, we assume a long-distance wave/particle influence on brain 
function in relation to consciousness. Such a long-range aspect was earlier described 
by some of us for a potential soliton-guided protein folding [90]. All this is based 
on the conjecture that a background field, such as a zero-point energy field or a 


282 D. K. F. Meijer et al. 


superfluid quantum space (see Sect. 7.1), plays a crucial guiding role regarding 
the biological macromolecules and their countless interactions within organisms. A 
part of this quantized vacuum field could be represented by the generalized music 
scale biophysical principle [3, 63], which was revealed in both animate and non- 
animate systems (see Sect. 3). How does the proposed directed evolution relate to 
human consciousness? In various papers [379, 307, 206, 380, 381], it was shown 
that thinking (and thereby implicitly also consciousness) is the natural product of a 
partially directed evolution of the universe and that, consequently, new knowledge 
should, at least partly, explain the already existing knowledge at a much deeper level. 
Jerman et al. [87, 356, 382], in the foregoing, strongly advocated the significance of a 
guiding biofield in biological evolution, together with the laws of complex biological 
systems [357]. Such a steering modality exhibits non-linear properties with feed-back 
amplification and refers to the earlier mentioned coherent field postulated by Frohlich 
[148], at frequencies from 10!! to 10! Hz, as well as the biophotonic field of Popp 
et al. [92], two aspects that even can be mutually connected. This also implies a 
conceptual extension of the Neo-Darwinian theory, in which the environment is not 
merely considered as a contingently changing source of selective pressures, but rather 
as an integrative and formative system with its own dynamic physical laws [356]. 
Miller et al. [383], stipulated that for a self-referential observer physical data can 
become biological information and that the real question is how any sender/receiver 
resonant cell gains sufficient coherence to become a problem-solving entity. Such 
collective qualities of recurrent information processing and related memory in a cell, 
may be conceived as learning the language of life and thus the defense of self and 
ultimately may evolve into a form of proto-consciousness. 

In Melkikh [308, 206, 380, 384, 385], the above-mentioned theory of directed 
evolution was proposed. The main motivation of the proposed theory is the impossi- 
bility of enumerating gene variants during the life of the universe under conditions of 
a priori undirected evolution. In addition, the work [308] showed that the formation 
of new species is a directed process. The consequences of this directivity modality are 
such properties of organisms as the existence of sexes and horizontal gene transfer, 
aging and death, symbiosis and neutrality. Consequently, the role of selection, random 
mutations, and genetic drift in evolution seem to be rather secondary. In this case, the 
origin of species can only occur, taking into account the recognition by the organism 
of the state of the environment. As an extension of this, it was shown in [308] that 
the emergence of complex forms of animal and human behavior can also be seen as 
a directed process within the framework of directed evolution of life. In particular, 
one of the important items of behavior and thinking is the problem of knowledge 
acquisition [386]. The central feature here is that any interaction of an animal or 
human with the environment is inevitably accompanied by recognition. In this case, 
a dilemma arises: either the image from the external environment is recognized, but 
then it is not new, or it is not recognized, but then there is no reason to believe that 
adequate behavior is possible in relation to it. Therefore, it is not clear how a human 
(animal) in general conceives something as new. 

To solve this problem of knowledge acquisition in his work [387], the concept 
of quantum metalanguage was introduced. This is seen as a higher level language 
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that implicitly supervenes a spectrum of known languages. Only some operations 
within this metalanguage can be used to generate entirely new languages from given 
languages, including replenishing them with new terms, symbols, etc. According to 
Melkikh et al. [387], the physical basis of the proposed quantum metalanguage is the 
collective nonlocal long-range interaction between biologically important molecules 
(see above). Such acollective interaction provides the evolutionary rise in information 
capacity of molecules, as well as that of the whole cell. The total required integral 
information can not only be related to overall genetic coding, the latter being orders 
of magnitude to low to ensure the evolutionary complexity of life. Thus, we hold that 
the physical basis for this is the non-local quantum field, embedding the biologically 
important molecules. We propose that these molecules or rather their collective wave 
fields are involved in the organization and work of innate life programs and that this 
is based on the related language programs. 

The superfluid quantum/ZPE space, as treated in the present paper in Sect. 7.1, 
seems an excellent modality for defining the semantic basis for such an underlying 
metalanguage of nature. As treated above, we see the generalized process of thinking 
(memorizing, memory retrieval, and perception of meaning, that determine pro-life 
decision making) as essential. This seems similar to the already mentioned adjacent 
possible concept of Kauffman [378], Kauffman (2008, 2009), as a natural stage in 
the directed evolution of life. Such an evolution, in our opinion, also contains a priori 
information about the future states of the evolving system (see for this aspect Sect. 9). 
At the same time, genetic and epigenetic events are, at least partly, controlled by long- 
range quantum forces [206, 380, 381]. We, therefore, argue that in a hidden form of 
force fields, this type of “thinking” existed at any stage of evolution. Such properties 
of living systems therefore should be implicit in describing the topological states of 
the universe, even before the Big Bang (in cosmology called the Big Bounce). 

The proposed model of the evolution of the universe [379] and the further emer- 
gence of life in it, demonstrates the great similarity of the universe with the features of 
an organism. Such similarity of the universe with living organisms in many respects 
is not accidental and suggests that the universe itself can be considered alive. A 
similar idea was previously put forward by Lovelock’s Gaia concept in relation to 
our planet Earth. The process of bounce (scattering of the universe) seems largely 
deterministic (predictable). In this sense, it is in many ways similar to gene exchange 
between living organisms or cell division. As shown earlier [380], gene exchange 
is a largely deterministic process in which randomness plays a secondary role, and 
mutations seem rather controlled. The assumption that the universe was in a pure 
quantum state until a Big Bounce, allows us to solve the basic paradoxes of the 
standard cosmological model [379, 308], without any additional assumptions: the 
problem of the predominance of matter over antimatter (see Sect. 2), the problem of 
the absence of monopoles, the problem of flatness of the universe, and the horizon 
problem. 

To summarize, in the studies of Melkikh [379], the hypothesis of directed evolution 
of life in the Universe was put forward, which can be formulated in the form of the 
following provisions: 
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1. Before the Big Bounce (scattering process), the universe was in a pure quantum 
state. In this state, after scattering, the properties of the universe (field constants, 
particle masses, etc.) were encoded. This state itself arose by the mechanism of 
quantum phase transition. 

2. At the initial stage of expansion, the universe was still in such a pure quantum 
state. As a result of an ongoing entropic decay (decoherence) it became hot. Yet, 
at the same time, some of its subsystems, weakly interacting with others, could 
even remain in a pure quantum state for a longer time. 

3. Further, expansion of the universe was somehow controlled by a gradual change 
in the parameters of dark energy and/or dark matter. The collective values of 
the constants and fields were expressed in macro-parameters determining the 
evolving architecture of the Universe and, for instance, allowing stars and galaxies 
to be formed later. Other parameters, related to force fields created the necessary 
conditions for the emergence of life at later stages. 

4. At a certain stage, given the presence of all of these necessary conditions and 
following the appearance of atoms and molecules in certain complex systems, 
quantum laws governing the spatial structure and the evolution of replicators 
began to play an important role. Of note, these laws were also ultimately deter- 
mined by the state of the Universe before the Big Bounce (by scattering). The 
presence of anti-matter was largely directed to a supposed adjacent universe (see 
Boyle and Turok [36]) . 

5. Subsequently, the proposed partially directed evolution went in the direction of 
increasing the complexity of organisms, in relation to their ongoing adaptation 
to various environmental conditions. It should be realized, therefore, that the 
particular laws of partially directed evolution, were ultimately the result of the 
collective laws of physics as well as the initial conditions that characterized the 
initial forming of the Universe. However, the laws of physics as understood here 
do not only concern the known 5% of matter in the universe, but also the rest of 
its mass and the quantum vacuum. 


Conclusion: the here proposed model of a partially directed evolution of the universe, 
including the further emergence of life in it, demonstrates a striking similarity of the 
becoming of the universe with that of the evolution of living organisms. Because of 
this striking similarity, we may infer that our universe itself can be considered as a 
living modality. In this case, all existing lifeforms, with respect to the universe, can 
in fact be regarded as endo-symbionts of a cosmic super-organism. 
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7 Quantum Consciousness Is Steered by Hydrodynamic 
Mechanisms from a Superfluid Quantum Space 


7.1 ZPE/SFQS-Field and Interactions with Life Organism 
and Brain 


The vacuum is filled with scalar fields that serve as order parameters for superfluidity, 
being quantum phase-coherent over macroscopic distances. Superfluid quantum 
space (SFQS) concepts have been developed by Fedi [388, 389] and Sbitnev [390] 
and recently reviewed by Sbitnev [390], in the framework of plasma physics. A 
hypothesis has been formulated, according to which, space is a quantum super- 
fluid and fermions absorb space’s quanta (SQ), generating an attractive force, which 
corresponds to gravity. According to Fedi [388, 389], the mechanism of absorption 
is based on the description of fermions as vortices in a superfluid quantum space 
(SFQS), similarly to nano-vortices occurring in superfluid helium-4, i.e., as dynamic 
topological defects of SFQS. To compensate this absorption, emission of virtual 
photons would occur, capable of explaining the existence of charged particles. 

Superfluid quantum space theory (SFQS-T), sometimes known as the BEC 
vacuum theory, is an approach in theoretical physics and quantum mechanics where 
the fundamental physical vacuum (non-removable background) is viewed as super- 
fluid or as a Bose-Einstein condensate (BEC). An ultimate goal of this approach is 
to develop scientific models that unify quantum mechanics (describing three of the 
four known fundamental interactions) with gravity, making this theory a candidate 
for defining of quantum gravity and describing all known interactions in the Universe, 
at both microscopic and astronomic scales, as different manifestations of the same 
entity, superfluid vacuum. 

As early as in 1945 [391], Dirac published two papers where he pointed out 
that we should take into account quantum fluctuations in the flow of the aether. 
His arguments involve the application of the uncertainty principle to the velocity 
of aether at any space-time point, implying that the velocity will not be a well- 
defined quantity. In fact, it will be distributed over various possible values. At best, 
one could represent the aether by a wave function representing the perfect vacuum 
state for which all aether velocities are equally probable. An observer who resides 
inside such vacuum and is capable of creating or measuring the small fluctuations 
would observe them as relativistic objects . If the energies and momenta are below 
the excitation threshold then the superfluid background behaves like the ideal fluid, 
therefore, the Michelson—Morley-type experiments would observe no drag force 
from such aether. 

According to the approach, the curved spacetime itself is the small collective 
excitation of the superfluid background, therefore, the graviton would be in fact the 
“small fluctuation of the small fluctuation”, which does not look like a physically 
robust concept. As a result, it may be not just a coincidence that in general relativity 
the gravitational field alone has no well-defined stress—energy tensor. SFQS-T does 
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not a priori forbid an existence of the non-localized wave-like excitations of the 
superfluid background. Thus, the usage of the Higgs boson (or any other elementary 
particle with predefined mass) alone is not the most fundamental solution of the mass 
generation problem but only its reformulation ad infinitum. 

Thus, SFQS-T has its own idea of the fundamental mass generation mechanism, 
elementary particles acquire mass due to the interaction with the vacuum condensate, 
similar to the gap generation mechanism in superconductors or superfluids. Conse- 
quently, the Higgs boson, even if it exists, would be a by-product of the fundamental 
mass generation phenomenon rather than its cause. In this model, the physical vacuum 
is conjectured to be strongly-correlated quantum Bose liquid, whose ground-state 
wavefunction is described by the logarithmic Schrédinger equation. It was shown 
that the relativistic gravitational interaction arises as to the small-amplitude collec- 
tive excitation mode, whereas relativistic elementary particles can be described by 
the particle-like modes in the limit of low energies and momenta. 

Recently, Sorli (2019) stated: Today, mainstream science considers that the 
observer and all observed physical phenomena exist in time and space. Nonetheless, 
recent research shows that the time measured with clocks is merely a mathemat- 
ical parameter of material change, i.e., motion which runs in space. In this picture, 
the existence of past, present, and future is merely a mathematical one. As regards 
EPR-type experiments, observer and observed phenomena exist only in space which 
originates from a fundamental quantum vacuum which is an immediate medium of 
quantum entanglement. Fedi [388, 389] has developed a model of the vacuum as a 
shear-thickening (dilatant) fluid (the Newtonian fluid, see Fig. 22). In his model rela- 
tivistic energy of the proton can be seen as accelerated proton thickens the vacuum 
ahead of it. Important is that both models see the relativistic energy of the proton as 
the energy of the vacuum which is absorbed or is thickening ahead of the proton. 
Proton does not gain its relativistic energy because of the motion in an empty space. 


Vortex flow of charged wave/particle in a superfluid quantum space background 


Fig. 22 a Steady vortex avenue confined by transfer flow with a dipole source inside and a uniform 
background flow outside. Yellow streamlines outside of the vortex area represent possible Bohmian 
trajectories. b Transformations of torus shown in a to the tori when the radius b tends to the radius 
a, or to the double surface sphere shown in b when the radius b tends to zero. Pilot waves of Bohm 
can be envisioned as motion of vortices guiding a particle along the optimal trajectory, in which 
the torus bears a wave pattern that accommodates all the information about the environment by 
reflection and therefore can fully simulate the particle until its final destination 
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Proton relativistic energy is vacuum energy which is interacting with the proton due 
to its motion in a vacuum. Some theoretical research speculates the vacuum might 
be a four-dimensional reality: It is a general trend in modern theoretical physics to 
consider extended objects, like strings and membranes. Usually, one applies these 
ideas to hypothetical, high-dimensional completions of the four-dimensional world. 
However, lower-dimensional structures might also exist in four dimensions. 

Sorli [392] proceeded: at the present time, there is no well-developed theory that 
would predict such structures. However, there is accumulating evidence obtained 
within the lattice QCD that there are lower dimensions objects percolating through 
the vacuum of four-dimensional Yang—Mills theories. Some other researchers predict 
the vacuum could be a four-dimensional reality. If the vacuum actually is four- 
dimensional, we cannot apply a classical understanding of vacuum density, which 
works only in the three-dimensional domain. The superfluid quantum vacuum model 
with the variable density is the development of the electromagnetic quantum vacuum 
model (QED) which is one of the most successful theories. With giving electromag- 
netic vacuum variable density, we can describe Higgs potential and also the origin 
of gravity. The perspective of further research on the variable density of vacuum 
is to integrate QED with the Higgs mechanism model and quantum gravity model. 
Recent research of Sbitnev on the hydrodynamics of the physical vacuum opens the 
new perspective where elementary subatomic particles could be seen as the vacuum 
vortices. In the Sbitnev model, the vortex is periodically exchanging energy with the 
vacuum via vacuum fluctuations. According to Sorli, Sbitnev model is enhancing the 
model of vacuum fluctuations presented with clear insight, namely, we cannot study 
subatomic particles without considering their active relatedness with the vacuum. 

According to the brain model presented in this chapter, a given vortex is in 
active relation with the vacuum. When accelerated the vortex is “dragging” with 
the vacuum and absorbing some of its energy which is its relativistic energy. 
Considering that vacuum is 4-dimensional, and so proton is 4-dimensional vacuum 
vortex, we are limited in the proton observation with the 3-dimensional apparatuses 
and 3-dimensional sensorial sense (sight). Taking into account that atom is three- 
dimensional, the subatomic world could be four and more dimensional. We have to 
be aware that higher dimensionality of the subatomic world may also represent the 
limitation of our scientific endeavor. 

The exchange of SQ occurring between two adjacent vortices would, moreover, 
justifies the strong interaction leading to the complete unification of the four funda- 
mental forces. The reasons for considering fermions and other particles as superfluid 
vortices of SQ are several. One could, for instance, explain the appearance of particle- 
antiparticle pairs from the quantum vacuum as a perturbative phenomenon analogous 
to that described in a so-called Kármán vortex street, where pairs formed by a right- 
and a left-handed vortex occur due to a perturbation of the flow. In our case, the flow 
may be represented by the gravitational field and the disturbance by other particles or 
stochastic perturbations of SFQS. The trigger to the formation of vortex-antivortex 
pairs in the fluid quantum space, corresponding to matter and antimatter within our 
analogy, might be a phase transition similar to the fluid vortices providing a new basis 
to describe the wave equations of fundamental fermions. In this direction, Sbitnev 
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[369, 370, 371, 393, 394, 395, 396, 397] considers quantum vacuum as a superfluid 
and applies quantum considerations to Navier-Stokes equations (see Sect. 7.2). 

Sbitnev describes vortex objects (vortex balls) that, unlike Hill’s spherical vortices, 
show intersected streamlines (Fig. 19) and satisfactorily reproduce fermions’ spin by 
varying their orientation at each revolution. When a photon is described as a phonon 
in SFQS, the energy it carries would be justified within the quantum phenomenon of 
second sound, occurring in this case in SFQS. 


Conclusion: the physical definition of SFQS and ZPE field are closely related, yet 
it should be realized that the ZPE concept mainly reflects the frequency of quantum 
fluctuations of the field, while the superfluid quantum space defines the total overall 


dynamic field structure that may underlie the fabric of reality in which also our world 
in embedded. 


7.2 Does the Brain Exhibit Two Different Mechanisms 
for Information Transfer? 


In the following section, we will pay attention to the question of how our brain 
may communicate with cosmic fields such as Zero-point energy/Superfluid quantum 
space, as previously treated in Sect. 7.1. We argue that consciousness is partly 
received from quantum wave information derived from these fields in a bi-directional 
interaction with our organism and here we address the potential physical mechanisms 
involved. This implies that we should identify the potential field-receptive medium 
in and around brain tissue, according to quantum mechanical principles. This serves 
two major problems in current understanding in neurology and brain physiology: 
the origin of so-called qualia and the supposed broadcasting functions of neural 
networks that may explain the binding of distant brain nuclei [398]. The assumed 
broadcasting mechanism should afford an instantaneous integration of the various 
sensory input that underlies our integral observation of the world around us. However, 
the physiological or biophysical process responsible for such broadcasting has not 
been identified until now, although a field type of mechanism seems plausible. 

As mentioned earlier, we hypothesize the permanent involvement of photon- and 
phonon-dressed fermions such as electrons and protons (the quasi-particle soliton is 
one example). We hold that these are crucial in the function of our entire organism, 
with special reference to our brain [1, 3, 62]. The necessity to involve such a special 
mechanism has various backgrounds: (a) to be able to deal with the ultra-rapid 
brain responses that are not compatible with the relatively slow synaptic process 
of neurotransmission [399], (b) in order to explain the abovementioned binding and 
synchronicity phenomena in brain function (c) to understand the unexpected cogni- 
tion capabilities of patients with severe brain damage (see Sect. 5.8) and (d) to address 
the presently unexplained subjective experiences in the category of Psi phenomena 
(Sect. 5.7). All of these phenomena point to some kind of ultra-rapid communication 
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at a distance in brain tissue and/or between different individuals. This may also be 
related to a non-local connection of humans to some kind of information domain that 
may explain phenomena such as precognition and near-death experiences. 

We stipulate neverthelees that our hypothesis does not deny current models of 
neuronal transmission: it is rather meant as a complementary but essential aspect. 
Alternatively, the structures that underlie neuronal function may be involved in brain 
function in another manner than the classical neural mechanisms generally assume. 
As mentioned before [271] presented an intriguing model of synaptic communica- 
tion, in which quantum tunneling on the basis of solitonic interactions with SNARE 
protein complexes at synaptic vesicles is essential. The latter seems a modern version 
of the earlier presented model of Beck and Eccles [400]. We hold that biological 
evolution may have selected all available biophysical processes for intra- and inter- 
cellular communication. In this respect, a “Two-Brain hypothesis” was postulated 
earlier by Goodman et al. [401]: postulating one electro-ionic modality related to 
the well-known neuro-humoral transmission and another that may be rather elec- 
tromagnetic field-based The latter could be related to (bio)photon transmission that 
is extrinsic to classic neuronal brain circuitry. Implicit in the latter photon mecha- 
nism, is the particular speed of the process with inherent rates that are many orders 
of magnitudes higher than that of chemical neurotransmission. Also, it remains in 
principle possible that the quantum field type of transmission uses material elements 
that are also instrumental in classical circuitry. For example, it has been proposed 
that connective tissue/water assemblies may afford superconductive properties [402] 
and that myelin-based white matter in the brain may function as optical waveguide 
[403]. 

In any event, we should also take into account that the study of mental aspects of 
brain function and consciousness may require aspects of entanglement, non-locality, 
and wave coherence, not offered by classical physics. Of note, such phenomena are 
experimentally demonstrated now in various cellular processes in Quantum Biology 
(Sect. 3.3), and thus open the potential for top-down and retro-causal elements, as 
well as wave mediated action at a distance. They also invite a less reductionistic 
and more holistic top-down approach in the study of life in a cosmic context [404]. 
One example is the peculiar notion that consciousness and reality have a “mobius- 
strip” type of relation: consciousness may itself be instrumental in quantum wave 
collapse producing the material world, versus the view that such a wave collapse, 
may only occur through gravitational (orchestrated) reduction of wave information 
at the Planck scale, thereby producing conscious moments as proposed by Penrose 
[405]. 

As soon as the “Orch OR” consciousness model of Hameroff and Penrose was 
published, it was severely criticized by Tegmark [406], whose primary remarks 
concerned the following egregious discrepancies: (a) the collapse of the wave func- 
tion is much shorter than that of relevant dynamic timescales of neuron firings; and (b) 
wet warm brain, working at room temperature, cannot provide supporting quantum 
computations. Thermal noise of the brain would, in his opinion, completely exclude 
such delicate computations. This criticism, however, was later extensively and quite 
satisfactory addressed [261]. 
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It is important to note that the microtubule hypothesis in brain function of 
Hameroff and Penrose -407, 408] was experimentally supported by the innovative 
studies in Anirban Bandyopadhyay’s group [322, 323, 331]. In the latter studies, 
it was shown in life visualizations that self-assembly of tubular proteins can be 
obtained under the influence of discrete EMF frequencies in the kHz, MHz, and 
GHz ranges and that many of the registered resonance peaks of tubulins seem 
compatible with the earlier treated fractal GM-scale revealed by us [3]. It is of great 
interest that Anirban Bandyopadhyay’s group found clear evidence for a fractal infor- 
mation theory-derived geometric musical language, that may guide brain-inspired 
hypercomputing as a basic phenomenon underlying consciousness, (see Sect. 5.9), 
a concept that is very much in line with the concepts in of the present paper. 

Taking into account the earlier mentioned criticisms, let us look at the Hameroff- 
Penrose theory from another side: the side mentioned by Tuszynski [409]. By 
inspecting the Hameroff-Penrose solution on the central role of oscillating micro- 
tubular proteins, an enormous matrix of oscillating tubular elements is occupying the 
whole brain, especially if other organelles such as mitochondria and nuclear DNA are 
involved at the same time This entire vibratory machinery is embedded everywhere 
in the brain in the intracellular water. 

The present study, emphasizes the importance of cerebral and interstitial fluids, 
that in concert with coherent water domains in the cells, could be involved in the 
guiding of consciousness originating from realms outside the brain. Interestingly, 
microtubuli in this context are not only ’scaffolding’ instruments of cells but may also 
serve as a warehouse for memory and memristors [410] (Chua 1971), as instrumented 
by heavy ions, such as calcium ions. In the past [164], but also more recently, anumber 
of attractive quantum brain models, have been proposed (see later, Table 2 and 3), 
that are at least partially compatible with the present “event horizon model” (see 
Fig. 13). 

To emphasize the place of proton in brain consciousness functions, we show 
a rough diagram of brain organization, shown in Fig. 23. A conditional diagram 
of brain organization consists of three levels (Tarlaci 2010): (a) a ‘water basin’ 
containing all the other levels; (b) a level consisting of many neurons and glial 
cells, which organize the electrical activity of the nerve cells against a background 
of the neurochemical medium prepared by special nuclei and cells; and (c) a level 
expressing higher cognitive functions, which provide adequate behavior of a living 
organism in the social environment [411]. 

It is noticed earlier, that the thermal action parameter kgTôêrt and the Planck 
constant are almost equal to each other. Here kg and T ~ 310 K are the Boltzmann 
constant and temperature of human body and ôt ~ 2 x 107! s is the average lifetime 
of proton mobility in water [412, 413]. The above equality means, that exchange of 
the hydrogen ion energy with the vacuum zero-point energy can be available as well. 
It should be noted in this regard, that the quantum mechanical zero-point energy is 
mentioned also by Beck and Eccles [400], in an article entitled “quantum aspects of 
brain activity and the role of consciousness”. 

The mass of the quasi-particle, which they adopt in this article, is the mass of the 
hydrogen atom. The vacuum zero-point energy fluctuations happen on the surface of 
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Fig. 23, Model for wave-coherence-mediated conscious states: The brain water compartment func- 
tions as areceiver and conduit for discrete quantum wave frequencies via (i) excitation of hydronium 
ions in brain fluids that promote coherent domains in structured water (inset middle right) and other 
interacting cavity modalities or (ii) through cyclotron EM wave activity resulting in perturbation 
of delocalized ions such as Ca?* in dedicated channel proteins, that through vibratory states can 
become quantum-entangled. Both these events are leading to syntropic flow of information and 
increased functional binding and synchronization of neuronal centers that are known to promote 
conscious states. Information is, apart from the known senses, obtained by quantum resonance with 
the vacuum (zero-point energy field) and in the non-linear organized brain produced attractors that 
are the building blocks of conscious states (see Fig. 23, left) 


a vast ocean of energy called by the dark energy, or more specifically the “superfluid 
quantum space”, the name proposed by the earlier mentioned Fedi [388, 389]. It 
contains virtual particle-antiparticle pairs, which are created and annihilated again 
and again by staying in a continuous vortex dance. The pairs possess integer spin 
and therefore form the Bose-Einstein condensate covering the entire Universe [414] . 
Thus, the hydrogen ion (proton) has the possibility of tunneling through the space on 
huge distances. Let us look at the proton migration mechanism from the perspective 
of the de Broglie—Bohm theory [415, 416]. In this case, the ‘water wires’ look like 
the Bohmian trajectories forming every time the need arises. But first, we shall 
show the hydrodynamical equations describing the motion of hydrogen ions in the 
water medium. In fact, the balanced equation for electrical processes occurring in 
nervous tissue [417] is written down initially, which leads further to the Naveir— 
Stokes equation and the continuity equation (see Fig. 30). 
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7.3 Water Configurations as Quantum Wave Antenna: The 
Role of Protons in Hydronium Ions 


Living brain is a biological organ that operates in a slightly salty liquid environment 
at room temperature. Most widespread chemical substance in the living body is liquid 
water [287, 418]. 

Water is the main liquid medium in the brain, where important events, related 
to consciousness occur. Although dendrites and axon terminals of neurons of the 
brain penetrate through all brain space densely, there are spaces relatively free of the 
nervous filaments. These spaces are ventricles of the brain filled by the cerebral liquid. 
As treated in Sect. 5.8, in medical practice, there is a peculiar case in which a 44- 
year-old patient with postnatal hydrocephalus of an unknown cause [298]. Magnetic 
resonance imaging (MRI) showed that his brain had hypertrophied brain ventricles, 
Fig. 24d. The deficit of the filamentous organization demonstrates a massive enlarge- 
ment of the lateral, third, and fourth ventricles, with a very thin cortical mantle and a 
posterior fossa cyst. Surprisingly, however, this patient possesses quite normal social 
functions and exhibited an intelligence quotient (IQ) of around 75. This example 
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Fig. 24 a Cerebrospinal fluid compartments within and surrounding brain. b Enlarged ventricle 
compresses brain tissue. c Circulation of cerebrospinal fluid and contact with interstitial fluid. 
d Massive ventricular enlargement, in a patient with normal social functioning: a—e MRI with 
gadolinium contrast at different cross-sections; d T2-weighted MRI. LV = lateral ventricle. I = 
third ventricle. IV = fourth ventricle. Arrow points to Magendie foramen. The posterior fossa cyst 
is outlined in d. The figure is taken from Feuillet et al. [298] (see also Sect. 5.8) 
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Fig. 25 Diagram illustrating the hydrogen-bonded chain mechanism for proton migration (Grot- 
thuss mechanism, [420]): a proton enters the chain from the left side and then, as a result of the 
series of proton hops indicated by the arrows, a proton exits the chain on the right side. This chain 
represents a hydrogen-bonded’ water wire’ [418] 


provides an indirect hint that the cerebral liquid, slightly brackish water, may have a 
direct relationship to cognitive functions of the brain. 

We assume that the proton plays an important role in the transport of subcritical 
information through the brain liquid. At room temperature, the liquid water consists 
of many fluctuating hydrogen-bonded clusters [418]. The hydrogen bond is strong 
enough to maintain the coupling of atoms during some time under thermal fluctua- 
tions. As treated above, water can be depicted as consisting primarily of a mixture of 
clusters of water molecules with different degrees of hydrogen bonding in an equi- 
librium. Under thermal fluctuations, some hydrogen couplings are broken but other 
arise [419, 32]. 

On average, the equilibrium distribution of different cluster sizes is maintained. 
Figure 25, illustrates the hydrogen-bonded chain mechanism [420], called the Grot- 
thuss mechanism, by means of which protons tunnel from one water molecule to the 
next via hydrogen bonding [418, 421]. Consciousness may arise through informa- 
tion transfer to this water from the ZPE field. It can be shown that the thermal action 
parameter of a proton 


b = kgT5r, (3) 


in which kg= Boltzmann constant = 1.38. 10 J/K, T = the room temperature = 
298 K, ôt = lifetime of ahydronium ion = 2 ~!’ s, and we get b = 8.2 g .10 *4J s. One 
can see that h = Planck constant = 6.6. 10°34 J s, is in the same order of magnitude 
as the thermal action parameter, b [369-371]. 

In the fluid medium, as a basic speed of matter transfer, we choose the speed of 
sound rather than the speed of light proposed by Brady and Anderson [422]. In a 
saline water solution at room temperature, T = 298 K, the speed is equal to c, = 
1508 m/s. The speed is taken from the formula of Wilson [423]. Observe that 


kT 
m, = a ~ 1.81 x 10? kg (4) 
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is slightly larger than the proton bare mass m = 1.6726 x 10°?’ kg. 

This means, that the hydrogen ion may behave as a particle exchanging its energy 
permanently with the vacuum zero-point energy and not only with water. In other 
words, the hydrogen ion can act as an intermediary between the physical vacuum 
(i.e., the superfluid quantum space) and the water environment of the brain [369- 
371]. The quantum mechanical zero-point energy is also mentioned by Beck and 
Eccles, in their article [400] entitled “Quantum aspects of brain activity and the role 
of consciousness”. 

The mobility of the hydrogen ion in water leads to an average lifetime of 2 x 1071? 
s [412, 413]. Hydrogen ion, that is proton, is considered here as a bit of information 
transmitted across the cerebral liquid of the brain by the Grotthuss mechanism [418] 
(see Fig. 25). 

The mass of the quasi-particle, which Beck and Eccles assumed in their 
article [400], was in the range of the mass of the hydrogen atom. Besides, they 
[400] noted that the thermal energy kg:T of the external environment (T = 298 K) 
expressed in units of the electron-volt 


E. = kgT Je © 26mV. (5) 


lies in the range of voltages where neurons operate. It means that thermal noise 
may have an impact on the electric activity of nerve cells. It is instructive, to draw 
attention in this article, to the time of the metastable instability of electronic transition, 
t, evaluated by the authors to be about 107!3 to 10714 s. Their estimation shows a 
relatively good agreement with the average lifetime of the hydrogen ion, dt = 2 x 
1078 s. 

In the transport of protons, the so-called exclusion zone (EZ) phase of water 
could play a significant role, Fig. 26. This special “fourth phase” of water arises 
near hydrophilic surfaces that abound in living tissues. Water molecules are ordered 
into a hexagonal lattice, Fig. 26 and the exclusion zone (EZ) water [424] expels any 
foreign inclusions so that EZ water molecules are more constrained. An assembly 
of EZ water molecules is more stable. EZ has a negative charge, which is friendly to 
the resting membrane potential of neural cells. EZ absorbs light at the wavelength 
around 270 nm. These unique properties make the water a perfect conductor of the 
hydrogen ions through itself by the Grotthuss mechanism [425], see Fig. 25) [426], 
see Fig. 27a). 

Here we will try to understand what pathways are available for the moving protons. 
As was noted above, the main mechanism is the Grotthuss one that can be effective 
when water is in the” fourth phase” as expected to exist near the countless subcellular 
structures and the cellular membrane of neurons as well as in the brain fluid molecular 
material. In that case, water molecules are predominantly arranged according to the 
hexagonal symmetry, see Figs. 26 and 27. As shown in Fig. 27a the hexagonal 
symmetry can provide an eightfold path for the hydrogen ion entering on a hexagon 
assembled from water molecules. In the beginning, the hydrogen ion enters the right 
hexagon at the node a and hops along with it around central point A clockwise. Then, 
upon reaching node a, the hydrogen ion begins to hop along with the left hexagon 
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Fig. 26 From Pollack [424]. The hexagonal water lattice can work as an interferometric device 
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Fig.27 Hydrogen ion hopping along two EZ water hexagonal structures: a a general organization of 
EZ water consisting of two hexagons; b dynamics of the hydrogen ion hopping along two hexagons. 
According to the righthand law, currents about the closed circuits induce magnetic fields, oriented 
perpendicular to these circuits—along either red arrow or blue arrow depending on orientation of the 
current in the circuit—either counterclockwise or clockwise. Such currents synergistically flowing 
along the water hexagons on the hexagonal lattice (see Fig. 26) lead to cumulative effect either of 
radiating information to subtle worlds or of receiving information from these worlds 
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around center point B in a counterclockwise manner. Upon reaching node b, the 
hydrogen ion re-enters the right hexagon, and so forth. 

Each eightfold path corresponds to two oppositely-oriented vorticities @ that 
change the orientation after the completion of each cycle, see Fig. 27b. This illus- 
tration shows the following sequence of changing the vorticity sign. Initially, the 
hydrogen ion hops along with the left hexagon in a clockwise manner. The vorticity 
@ is represented by the blue arrow. At the transition to the left hexagon at the node 
a, the hydrogen ion begins to hop in a counterclockwise way. The vorticity @ corre- 
sponding to this motion gets the opposite orientation (the same blue arrow oriented 
in the opposite direction). After completing the motion along with the left hexagon, 
the hydrogen ion in node b enters again the right hexagon and begins to hop along 
with it. The vorticity orientation remains (red arrow). After completing the motion 
on the right hexagon, the hydrogen ion, in node a, again passes to the left hexagon. 
The orientation of the vorticity changes sign in the opposite direction (the same red 
arrow oriented in the opposite direction). 

As a result, we have the following pattern: (a) the eightfold path along EZ water 
molecules consist of oscillating dipoles in time due to the change of vorticity. (b) 
we note that arrows drawn on tips of the green dotted lines in Fig. 27b point to flow 
of these dipoles by time. (c) the dipoles exchange the orientations in the tact with 
oscillations that fluctuate in time. (d) if the EZ water contains many such eightfold 
paths working synchronously, then this EZ water plate can work as a multi-slot 
emitter-receiver of the electromagnetic field (multi-slot interferometer). 

The hydronium ion can obtain a soliton character since when moving along some 
surface it scrolls a mass of matter composed of a substrate along with it during this 
moving. In other words, the soliton can obtain a torque mode. If its core carries a 
charge, for example, the positive charge of the hydrogen ion, then due to the torque 
it is covered by a coat of negative charges. In particular, due to this coat, the soliton 
lives longer than that with a naked charge. Surprisingly, excess protons can create 
their own pathways, “water wires’, before protons can migrate along [426]. 

Grotthuss shuttling of an excess proton charge defect through hydrogen-bonded 
water networks, shows the interesting avalanche-like mechanism of the hydrogen 
ion transport through it, Fig. 28. It turns, there is a related process in which water 
molecules move (“shuttle”) through a hydrated excess proton charge defect in order 
to wet the path ahead for subsequent proton charge migration. Surprisingly, before the 
proton enters the nanotube, it starts “shooting” water molecules into the otherwise 
dry space via Grotthuss shuttling, effectively creating its own water wire where 
none existed before. As the dry nanotube gradually becomes wet when the proton 
charge defect enters it, the free energy barrier of proton permeation through the tube 
via Grotthuss shuttling drops significantly. This finding suggests that an important 
wetting mechanism may influence proton translocation in biological systems, i.e., one 
in which protons “create” their own water structures (water “wires”) in hydrophobic 
spaces (e.g., protein pores) before migrating through them. 

In their motion, there are several ways through which protons can transfer their 
information or energy. Let us consider some typical Feynman diagrams (i) of elastic 
scattering of a hydrogen ion on a hole (it is a vacant place for the hydrogen ion) and 
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Fig. 28 The ion transport through an originally “dry” nanotube [426]: a The armchair-type (6) 
single walled carbon nanotube (CNT) is assembled between two graphene single layers that separate 
the bulk water. b Simulation of the proton induced wetting process along with the motion of the 
excess proton from bulk-tube interface. c Simulation in real-time of densities traces of the channel 
water molecules starting from a partially dry nanotube at the existence of the excess proton (time 
runs from the above to down). d Simulation with the potassium ion K* inside the nanotube, which 
remains mostly dry 


(ii) tunneling of a hydrogen ion through some obstacle. These processes are shown 
in Fig. 29 a, b, respectively. 

Two processes shown on these figures, illustrate the elastic scattering of ahydrogen 
ion on a hole and tunneling of a hydrogen ion through an obstacle. The first figures 
(a) show ideal processes without loss of energy. While the second figure (b) shows 
processes with loss of the energy that is dissipated into heating the water. Causes of 
this dissipation can be the presence of “mind contaminants” that dissipate phonons 
generated in the course of these processes. It means that for avoiding the dissipations 
we need to have clear water, which is the case in the EZ-phase. 

It should be noted that the mobility of the hydrogen ion is highest among many 
other ions, such as K* and Na* [427] that are important ions for neuronal communica- 
tions. These ions have individual ion pumps, while special water wires are prepared 
each time when a problem regarding the transport of hydrogen ions, protons, arises. 
One can assume that the aqueous proton transport [428] is set each time along most 
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Fig. 29 Interaction of a hydrogen ion with a hole (vacant seat of hydrogen ion): a Elastic scattering 
(a) of a hydrogen ion, H*, on a hole; (b) scattering of a hydrogen ion with the energy dissipation 
because of radiation of a thermal phonon; (c) elastic scattering of a hydrogen ion on a hole accom- 
panied by creation/annihilation of two virtual particles. b: Tunneling: (a) of a hydrogen ion, H*, 
occurs by its annihilation with a hole and radiation of the phonon. This, after a while, generates 
pair of a hydrogen ion and hole; (b) generation of pair is preceded by scattering of the phonon on a 
mud with loss of energy; (c) tunneling of a hydrogen ion is accompanied by creation/annihilation 
of virtual particle-antiparticle pair 


optimal paths, like the Bohmian trajectories of particles in the physical quantum 
space. 


7.4 Flows of Hydrogen Ion Ensembles in Water 
and the Motion Equations 


Our goal is to come to the Schrédinger equation by leaning on the above facts relating 
to the movement of the proton in water. 

We begin from general equations that describe (a) the conservation law of the 
mass density distribution and (b) the velocity field of the hydrogen ions in water (see 
Fig. 30). 

These two equations are basic and independent from the matter under considera- 
tion. First, we define two real functions—the mass density distribution py (F, t) and 
the velocity field u(r, t). Here M = Nmy+ is a total mass of the hydrogen ions (my+ 
is the mass of a single hydrogen ion, that is the mass of proton) in the unit volume 
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Take your attention to the equality py(7,t) = my+p(F, t), binding the mass 
density distribution to the density distribution p(7, t) = N/AV by multiplying the 
latter by the mass of hydrogen ion. Here N is the amount of hydrogen ion within 
the unit volume AV. Running ahead, we note that the density distribution p(7, t) 
together with the phase shift, are the main terms in the wave function. 
The first equation is the continuity equation. It reads: 


dpm (T, t) 


F + (Vom(F, t) uF, t) =0 (7) 


The second equation is an equation akin to the second Newton law that says that 
the acceleration of a body multiplied by its mass is equal to forces acting on this body 
a-m =m-dv/dt = F. In our case, the body is a deformable fluid volume. Therefore, 
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the forces acting on this fluid volume lead to its deformations. At the consideration of 
deformable media instead of the total derivative in time, (a) we will go to the partial 
derivatives in order to have a possibility to consider spatial deformations of the body. 
It is important to emphasize that (b) the external forces cause, as response, opposite 
acting internal forces, manifested in (c) emergence of the pressure gradients in the 
body and (d) its heating because of the viscosity. This task is solved by invoking the 
Navier-Stokes equation that, in fact, is a generalization of the Newton second law. 
The Navier-Stokes equation reads [369-371]: 


av ‘on, > 
PĒC, (2 +E vë) = f (F, t) — pmV(P/pm) + u(t) V U (8) 
SSS Oe 
ae (b) (c) (d) 


(a) 


Here the term embraced by bracket ( b) is the external force density f (7,1) = 
F (F,t)/AV containing, in particular, the Lorentz force: f= = p E + E x B|. 
Here p= q/AV = eN/AV is the charge q = eN per the unit volume (e is the 
electron charge), J = qu/AV is the density current. E and B are external electric 


and magnetic fields, respectively. Brace (c) covers the modified pressure gradient. 
One can rewrite down this term in more detail 


PMV (P/pm) = pV(P/p) = VP — PV Inp. (9) 


In this formula, the first term, VP, is well-known from the original Navier— 
Stokes equation that is acceptable in the case of consideration of the classical fluid 
motion. The extra term, PV In p is small enough in the classical sector and for that 
reason, it can be omitted. However, this term turns out to be important in the case of 
transition to the quantum realm. It turns out that the term (P/p) represents itself the 
quantum potential Q, which plays an important role by supporting entanglement, in 
the words of Einstein, “spooky action at a distance”. If we recall that the barotropic 
liquid is incompressible, then a slight pressure on one its edge is instantly transferred 
to the other edge. In a real viscous fluid, such an instantaneous transmission is 
impossible since any impact on it is scattered into the heat. However, a superfluid 
can provide such a transmission. Let us prove that the pressure P divided by the 
density distribution p is the quantum potential Q. 


7.5 Quantum Potential 


Let the pressure P can be represented by sum of two pressures Pı and P2. As for 
the pressure Pı we begin with Fick’s law which says that the diffusion flux, J, is 
proportional to the negative value of the mass density gradient, J =—DV pm. Here 
D is the diffusion coefficient. Since the term D(V - J) has dimension of pressure, 
we define the first pressure as follows: 
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Here D is the diffusion coefficient. In quantum mechanics, in particular, it is equal 
to h/2m. 
Observe that the kinetic energy of the diffusion flux of the fluid medium is 


m 2 
(M />(J / pm) . It means that one more pressure exists as averaged momentum 
transfer per the unit volume: 


M [IN D (Vow? 
Poa) a aa (11) 
2VV \ pu 2 pm 


One can see that the sum of the two pressures, Pı + P2, divided by p [we remark 
that py = my p, see Eq. (4)], gives the quantum potential: 


2 2 
o= PEP o mofa) 2e) (12) 
p 


2\ p p 


7.6 Definition of the Diffusion Coefficient D 


Now we need to define the diffusion coefficient D for the hydrogen ions in the 
physiological solution. This coefficient for the Brownian motion of a particle in the 
viscous liquid is described by the Stokes-Einstein formula [429]: 


kgT 
= —. (13) 
6r uri 
Here the denominator 6r ur; is the Stokes drag coefficient for the diffusing parti- 
cles of radius rı in the fluid with the viscosity u. Since the particle has a charge, 
it drags a cloud of oppositely charged particles. Therefore, there is an added drag 
coefficient, which is as follows: 


R e? (14) 
r2 Wepre 


Here R is the linear resistance (its dimension is Ohm m), e is the particle charge, 
r2 is a cross-section size of the cloud, and ¢,, = 81 is the relative dielectric constant of 
seawater. Of great value for the dielectric constant are the peculiarities of the chemical 
structure of the H2O molecule [418]. It is connected to the fact that water is a polar 
liquid and therefore has a soft orientation degree of freedom (rotation of molecular 
dipoles). Water possesses a large shielding effect. It means that two ions placed in 
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the water lose electric sensibility towards each other through a shorter distance than 
in a vacuum. The cross-section of the shielding cloud is temperature-dependent. 
Following to the above observation, we define the diffusion coefficient as follows: 


= — F e (15) 
= 67 Lr} Qn ers 


Observe that, in this equation, we sum inverse values of the drag coefficients. By 
adopting the parameters from Table 1 given in [369-371], one can choose the cloud 
radius rz, such that the diffusion coefficient D would give the value shown in the 
same table. For r2 = 691 pm we get D = 5.61 x 107° m?/s for T = 273 K. For r2 
= 609.7 pm we get D = 9.31 x 107? m?/s for T = 298 K. From here, it follows that 
the cloud radius r2 represents a temperature-dependent parameter. The size of the 
cloud is decreased as the temperature rises. One can guess that the decreasing size 
of the cloud occurs because of the thermal chaotization of the polar groups of water 
molecules. 

Now we need to define the diffusion coefficient D in terms related to the quantum 
mechanics problems. E. Nelson considered these problems in his monographs [46, 
430]. According to Nelson [431], Brownian motion of a sub-particle in the vacuum 
is described by the Wiener process with a diffusion coefficient that is equal to h/2m. 
In accordance with definition given in Penrose and Hameroff [432], we write down 
the diffusion coefficient as follows 


D =h/2m, (16) 


Here 4 = b/2z is the reduced thermal action parameter (1), like the reduced Planck 
constant h = h/27 and m is an effective ion mass. We may evaluate the effective 
ion mass by equating expressions (12) and (13). We obtain 

asa ae 
E€ r3 ` 
2( gin + 20 SH) 


M, = (17) 


6T HUTI 


Here ôt is 2 x 107! s for the average lifetime of the hydronium ion H30* [433]. 
From here, we find that m» ~ 2.44 x 10°?’ kg for T = 273 K and m» ~ 1.83 x 
10-7 kg for T = 298 K. Comparison with the proton mass shows that the first 
effective mass is in about 1.5 times larger and the second is 1.1 times larger than the 
proton bare mass, kg. Compare the calculated values of the mass m+» done at room 
temperature by the formulas (2) and (15). A strikingly good coincidence of numbers 
is impressive. 
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7.7 Viscosity Term 


Presence of the viscosity term in Eq. (6) that is enveloped by a bracket (d) leads to 
a thermal scattering of the energy of hydrogen ions. Such energy losses and conse- 
quently the related information losses would be counterproductive. Let us consider 
some typical Feynman diagrams (i) of elastic scattering of a hydrogen ion on a hole 
(it is a vacant place for the hydrogen ion) and (ii) tunneling of a hydrogen ion through 
some obstacle. These processes are shown in Fig. 29a, b, respectively. Two processes 
shown on these figures illustrate the elastic scattering of a hydrogen ion on a hole 
and tunneling of a hydrogen ion through an obstacle. The first figures (a) show ideal 
processes without loss of energy. While the second figures (b) show processes with 
loss of the energy that is dissipated into heating the water. Causes of this dissipation 
can be the presence of mud that dissipates phonons generated in the course of these 
processes. It means that for avoiding the dissipations we need to have clear water. 

This special kind of water arises near hydrophilic surfaces that abound in living 
tissues and is called: the fourth phase of water. Water molecules are ordered into a 
hexagonal lattice, Figs. 26 and 31. It is also called the exclusion zone (EZ) water 
[424] since it expels any foreign inclusions so that EZ water molecules are more 
constrained. An assembly of EZ water molecules is more stable. EZ has a negative 
charge which is friendly to the resting membrane potential of neural cells. EZ absorbs 
light at the wavelength around 270 nm. These unique properties make the water a 
perfect conductor of the hydrogen ions through itself by the Grotthuss mechanism 
[425], see Fig. 31). 

In biology, protons are widely used to transmit signals and energy. They are 
transported through both protonated residues and buried water molecules by means 
of the Grotthuss mechanism [426]. The explanations for proton transfer in biological 
systems usually started with the assumption that proton follows water routes, along 
so-called “water wires”. Figure 28 shows simulations of ion transport through an 
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originally “dry” nanotube. The wetting process of the nanotube induces the motion 
of the excess hydrogen ions along the nanotube, Fig. 28b. As a result, it can remind 
an avalanche-like process shown in Fig. 28c. A remarkable point in this simulation 
is that the carbon plate hexagonal symmetry is the same as the hexagonal symmetry 
of the fourth phase of water (compare Figs. 26 and 28a). 

It follows, that the results of this simulation can be useful in discussing the 
transport of hydrogen ions in the EZ water. 


additive 
——-_— ua. 
v(t) — (mÈ) VUC) 


mult) V iF) — VU P) = mV? iF) 50) 


(18) 


Now the renormalized viscosity coefficient v(t) in the average is zero, but its 
dispersion is not zero, namely: 


(v(t)) =04, (Ü), v(0)) > 0) (19) 


7.8 Transition to the Schrodinger Equation 


Let us now rewrite the modified Navier-Stokes Eq. (9) in the following representa- 
tion: 


a 1, 4. . aA > > 
m. | — + -Vv + io xv] | + F +e[B x v] 
——— 


ar 
A m. 
(a) (b) 
+V(Q+U)—m,i(t)V7d. (20) 
—r— ama ~ 


(c) (d) 


In this equation, instead of the mass density py = Mmąp, we write the mass m= 
represented as the main multiplier at the first brackets, since the equation we divided 
on the density distribution p. The term captured by curly bracket (a) comes from 
(ù - V)v. The vector © = [V x ù] is called vorticity. The vorticity is perpendicular 
to the plane of rotation of the fluid [434]. It corresponds to the axis about which 
a vortex rotates. The term given to curly bracket (b) is the Lorentz force. Here, we 


adopted the SI unit. In addition, we rewrite [J x B| = -|B x Al 
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It should be noted, that the mobility of the hydrogen ion is highest among many 
other ions, such as K* and Na* [427] that are important ions for neuronal communica- 
tions. These ions have individual ion pumps, while special water wires are prepared 
each time when a problem regarding the transport of hydrogen ions, protons, arises. 
One can assume that the aqueous proton transport [428] is set each time along most 
optimal paths, like the Bohmian trajectories of particles in the physical quantum 
space. 

From the above, we may conclude that EZ water represents a water space where 
the Grotthuss mechanism has a minimal loss of the energy at the hydrogen ion 
hoppings. Observe that the Grotthuss mechanism, along with the relative lightness 
and small size of the proton, possesses an unusually high diffusion rate of the proton 
in an electric field, relative to that of other common cations [427]. Therefore, we will 
assume that along the water wires the water viscosity vanishes (theoretically, we will 
assume the viscosity inside the water wires in the average is zero). 

Let v(t) = u (t)/pmĮ be the kinematic viscosity coefficient of water at the normal 
phase fluctuating in time [(t) is the dynamic viscosity coefficient]. On the other hand, 
we assume that there is potential energy due to which a surprising phenomenon is 
revealed. Namely, an excess proton charge defect creates its own aqueous transport 
pathway by shuttling water molecules through it into the hydrophobic nanoconfined 
space [426]. 

The gradient V(Q + U) enclosed by curly bracket (c) determines a generalized 
force of Newton’s second law in the Bohmian mechanics (Benensey et al. 2014) [435], 
due to presence of the quantum potential Q added to the external potential U. The 
latter is due to the abundant presence of the microtubules in neural cells, and other 
cell elements in the brain tissues. 

Together with it, the viscosity of this transport pathway becomes as small as 
possible. Let U (F) be potential energy, providing formation of the water wire and the 
proton transport along with it. Following this remark, we write down an expression 
that provides decline of the viscosity within the water wire in the average to zero: as 
it is written in Eq. (17). 

The term captured by curly bracket (d) describes the renormalized viscosity, as 
shown in Eqs. (16) and (17), within the proton water wire. One can see that on 
average through time the viscosity is close to zero but its dispersion does not vanish. 
This fluctuating chaotic activity describes the energy exchange with the deep super- 
fluid quantum medium (with the quantum ether) and as believe can be a source of 
revelations. 


7.9 Irrotational and Orbital Vector Fields. Derivation 
of the Schrödinger Equation 


The fundamental theorem of the vector calculus, Helmholtz’s theorem, states that 
any vector field can be expressed through the sum of irrotational and solenoidal 
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fields [436]. Further, instead of the term “solenoidal” we will use the term “orbital” 
[216] since it has roots in the Stokes’s theorem computing a circulation about a closed 
orbital contour. The velocity v can be represented as consisting of two components— 
irrotational and orbital 


U = Us + Vo, (21) 


where subscripts S and O point to the existence of scalar and vector (orbital) poten- 
tials, underlying the emergence of these velocities. These velocities relate to vortex- 
free and vortex motions of the fluid medium, respectively. They satisfy the following 
equations 
aaa Ned ae (22) 
(V - čo) =0, [V x to] =a 


One can trace parallels between these equations and the Maxwell equations for 
electric and magnetic fields [437, 438]. In this key, we may represent the kinetic 
momentum p = m,v and the kinetic energy by the following expressions 


Wistto)” _ 1 72 (23) 
m, ter = (VS — eA) 


{Prana es oe 


Here S is a scalar function called the action, the gradient of which determines the 
irrotational velocity Us, whereas the vector potential A underlies the determination 
of the orbital velocity —vo. 

Taking into account m,v = VS — eA let us rewrite Eq. (18) in more detail 

P = m, (s +to) =VS—eA 
i Gsto) _ 1 A\2 (24) 


First, one can see that the both terms ed A /ot in this expression cancel each other 
out. In addition, the term m,[@ x Ù] can be transformed to e[ B x 0] with sign minus as 
soon as instead of @ we substitute its representation by [V x vo | = —e/m,[V x Al. 
The latter expression one can rewrite in a more compact form: v9 = —(e/ ms)A. 

Now we can rewrite Eq. (22) in a more compact form 


d In(p) 
ðt 


vl 2 S+ : (VS eA)” + ed + i(t)m, ra+u) =0 (25) 
ot 2M x 


The term 3 In(p)/dt = —(V - v) [369-371] comes from the continuity equation 
of the mass density, Eq. (5), as soon as we rewrite it for the density distribution: 


dp 


a + (Vip =0 (26) 
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The expression enclosed in curly brackets in Eq. (23) is the Hamilton-Jacobi-like 
equation 


ð In(p) 
ot 


3 jl z 
S4 ; (VS — eA)? + ep + (Om, +0+U=C (27) 
My 


Ot 


loaded by the extra terms Q and v(t)m,0 In(p)/dt. From the left C is the integration 
constant. 
Equations (24) and (25) stem from the following nonlinear Schrödinger equation 


sf oe NE eA +epW +U*W+i()m, f(p)V —CW (28) 
* ere! 


It should be noted that in this equation the reduced thermal action parameter, J, 
is presented, not the reduced Planck constant h. In the above equations, C is the 
integration constant that arises at extracting solution from Eq. (23). 

We arrived at a single equation, the Schrédinger-like equation, describing flows 
of the hydrogen ions in water by their representations through the complex-valued 
function—the wave function Y (F, t). Observe that (7, t) deals with the probability 
of detection of the hydrogen ion in the vicinity of point 7 in the moment of time £, 
and the action S(F, t) points to its mobility in the vicinity of this point. Substituting 
in Eq. (26) the wave function represented in the polar form: 


Y = ./pexpliS/h} (29) 


and after separating the real and imaginary parts of this equation, we come to the 
Eqs. (25) and (24), respectively. 

From the above, we may conclude that EZ water represents a water space where 
the Grotthuss mechanism has a minimal loss of the energy at the hydrogen ion 
hoppings. Observe that the Grotthuss mechanism, along with the relative lightness 
and small size of the proton, possesses an unusually high diffusion rate of the proton 
in an electric field, relative to that of other common cations [427]. Therefore, we will 
assume that along the water wires the water viscosity vanishes (theoretically, we will 
assume the viscosity inside the water wires in the average is zero). On the other hand, 
we assume that there is potential energy due to which a surprising phenomenon is 
revealed. Namely, an excess proton charge defect creates its own aqueous transport 
pathway by shuttling water molecules through it into the hydrophobic nanoconfined 
space [426]. Such superconductivity is described in [369-371], where the average 
viscosity coefficient declines to zero. This also could in part explain ultra-rapid brain 
response. 
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7.10 The Path Integral: Gap Junction Channels 


There are rigorous mathematical proofs concerning the extraction of the Schrodinger 
equation out of the Feynman path integral [439, 440], as well as solutions of the 
Schrödinger equation by applying the same path integral technique [395]. Following 
this statement, the Schrödinger wave equation can be resolved by heuristic writing of 
a solution by using the Huygens Principle [393, 394], which mathematically appears 
as: 


IY (F, t)) = | KEE DIVE, ond. (30) 


The propagator K (F, E ,t) bears information about the neuron tissue that is 
contained in the terms covered by the curly bracket in the Schrödinger Eq. (26). Here 
the integral summarizes all paths coming from a source of radiation to a point of obser- 
vation (receiving information). Between the source and the endpoint of receiving 
information, there can be placed many biological agents such as microtubules, gap 
junctions, etc. They are represented in the Schrödinger equation by the potential 
energy term U and, consequently, interfere with the wave function. 

The microtubules, for example, can play a role not only of a component of 
the cellular skeleton and to provide transportation of biological molecules on long 
distances, but also may serve as a sort of memory, as it was suggested by Hameroff 
and Penrose [408, 441, 442]. As was shown recently by Tuszynski et al., the 
microtubules possess memristive properties [443], which makes them suitable for 
long-term storage of memory. 

The gap junctions, in turn, are specialized intercellular connections between 
different cells directly connecting the cytoplasm of two cells; see the insert in Fig. 32. 
The gap junction, also named electrical synapses, exists in every major area of the 
central nervous system [444—446]. Gap junctional intracellular communications are 
formed into ordered arrays showing predominantly hexagonal packing, (Fig. 32), 
with about 6—9 nm center-to-center spacing [447, 448]. 

Such ordered arrays represent slit gratings for the ion beams passing through 
them and reproduce an interference effect behind them. In fact, it is an ideal inter- 
ference device for ensuring information processing. A wave function describing the 
interference pattern from a grating containing N slits and placed in the 2D space is 


N-1 _ (, . N-1\,\2 
veo = Yol e z )4) l (31) 


+ ZA 
1+i aa n=0 


Here, ¢ is a width of the slit, d is the distance between slits, and n is the sequence 
number of the slit. Here Agg = b/csm+ © 0.3 nm is the de Broglie wavelength of the 
hydrogen ion, and b is the thermal action parameter (1). The slits are placed along 
the x-axis, with equidistant spacing between them, and the z-axis is perpendicular 
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Y Network 
of Microtubules 


Fig. 32 An “integrate-and-fire” brain neuron and parts of other such neurons are shown schemati- 
cally with gap junction and internal microtubules interconnected by microtubule-associated proteins 
[449] 


to the grating position. The density distribution of this wave function p(x, z) = 
(W(x, z)| W(x, z)) is shown in Fig. 34. 

The gap junctions are observed predominantly on the glial cells, which number is 
much larger than the number of neurons in the brain. They are often strong enough to 
mediate close synchronization of subthreshold and spiking activity among clusters 
of neurons [444, 450]. The gap junctions are a ubiquitous, yet underappreciated, a 
feature of neural circuits of the mammalian brain. They may contribute to the cogni- 
tive processes in both aspects, namely, perception and attention [451]. Particularly 
impressive work in this range is the article by Richard Maxwell [452] devoted to 
connections of a subtle world through chakras with the body organs by means of 
intercellular gap junction connections. 

The latter mechanism provides a physiological modality underlying subtle energy 
systems. Here we have come close to understanding the importance of gap junctions, 
in connecting a lower level of the brain with a higher level. In addition, we high- 
lighted proton transport through intracerebral fluid and the Grotthuss mechanism, 
picturing the water interface between the brain and the superfluid quantum medium 
(the quantum ether). 

To show a place of the human consciousness in the Universe we give a conditional 
cartoon of the brain in Fig. 34. Two figures show the brain in two states—the awake 
brain, Fig. 35a, and the brain in REM dream, Fig. 35b. In both cases, the brain 
has a connection with the vacuum zero-point fluctuations due to protons of water. 
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Gap junctions in hexagonal packing 


B 


Fig. 33 Gap junctions stained with a phosphotungstic acid, «580,000; b and uranyl acetate, x 
470,000. Well visible is the hexagonal packing. Photos are borrowed from Zampighi [448] 
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Fig. 34 The density distribution of the wave function (8). Here zr = d 2 /Xap is the Talbot length 
adopted unit of length in the interferometry 
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Fig. 35 Conditional cartoon of a living being: a three-level diagram of brain organization in awake 
state: (a) a water basin containing all the other levels; (b) nervous tissue and glial cells, supporting 
electrical activity of the receptor—effector mechanism; and (c) higher cognitive functions creating 
consciousness as a paradox [411]. All of this is backed by a dark substance—the “superfluid quantum 
space” [216, 390]; b three-level diagram of brain organization in REM dream state: here the nervous 
tissues regulating the receptor—effector mechanism are in a deep rest 


In the first case, however, because of a huge noise conditioned by the operation of 
receptor—effector mechanism of connecting us with the environment, we do not sense 
tiny zero-point fluctuations. In the second case, the case of REM dream, the nervous 
tissues regulating the receptor—effector mechanism are in deep rest and, therefore, 
there is no huge noise drowning out a faint stream from the depths of consciousness. 
In this state, we may experience dreams. 

Perhaps, there are people that can have a perception of tiny fluctuations, coming 
from deeper layers of the consciousness, related to the dynamics of the Universe. 
These people, as a rule, are somehow in borderline states of their consciousness. 
For that reason, their psyche can be very sensitive to such tiny fluctuations (see 
Sect. 5.8 and 5.9). These borderline states of the consciousness represent bifurcation 
conditions, according to a term from brain pathology such as in epilepsy [453, 454] 
and even in schizophrenia [455, 456]. 


7.11 Extra-Sensory Perception at the Cognitive Level 


There is a lot of evidence that people exist with psychic abilities who somehow 
can register a type of super-weak radiation information. Such radiations can either 
have an electromagnetic or a gravity-torsion nature. These radiations are described 
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by solutions of the wave equations that stem from the equations for the electro- 
magnetic and gravity-torsion fields. They have different orientations of the torsion 
and magnetic fields [457], but this difference is not of major importance. There is, 
however, a significant difference with the gravitomagnetic field, being several orders 
of magnitude weaker than the electromagnetic field. Yet, while the latter field can 
be shielded by a Faraday cage, for example, the gravity-torsion field is rather all- 
pervading. For that reason, many scholars believe that the torsion field can have some 
relation to a spiritual emanation and Cosmic Consciousness [458]. 
The wave equation for the weak torsion field Q is as follows [216]: 


2È 
c20t2 


es 4r R 
- V9 = -TV x3] (32) 


> 


and the wave equation for the weak gravitational field & looks as follows: 


32E ye aS 
ar — VE = —4r Vo + Ot P (33) 


Here, go and y = Ug are the density distribution of gradient from all external and 
internal forces acting on a body as immersed in the superfluid quantum ether and the 
3D current density, respectively. The vorticities of hydrogen ions, during hopping 
along the EZ water hexagonal complexes (see Figs. 26, 27), give a contribution to 
the 3D current density Ei and, consequently, they are sources of the torsion field. 

Based on the Wheeler-Feynman absorption theory [459], Cramer put forward the 
transaction interpretation of quantum mechanics [460], see also Sect. 2). According 
to the formulation of this interpretation, the retarded (forward in time) and advanced 
(backward in time) waves were considered as real physical objects. The idea is as 
follows: a source generates a retarded offer wave, which travels to an absorber, forcing 
the absorber to generate an advanced confirmation wave, which moves back along the 
path to the source. In that key, the advanced wave is an echo-wave of confirmation due 
to which the “spooky action at a distance” gets implementation as soon as a standing 
wave between the source and the absorber is established. Cramer [460] writes: “the 
exchange (between the offer and confirmation waves, V.S.) cyclically repeats until 
the net exchange of energy and other conserved quantities satisfies the quantum 
boundary conditions of the system, at which point the transaction is complete”. 

In relation to this mechanism, one can put a question: “can an extra-sensitive 
person foresee the future on the basis of this mechanism?” Historical documentation 
that provides biographies of individuals with clairvoyance type of capabilities [see, 
for example, Edgar Cayce (Cayce, wiki) and Baba Vanga (Vanga, wiki)] may suggest 
a reading (feeling) of future events. In an altered state of consciousness of the person, 
the echo-waves coming from different sources can in principle create a quantum 
interference pattern that provides a sense of foreseeing. Yet, the particular foresight 
experience will always contain some intrinsic uncertainty as to the sought prediction 
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due to the uncertainty principle, according to which it is impossible to predict an 
exact location and the dynamics of a specific event at the same time. 

Inspecting Fig. 36 we may ask: how can the perception of super-weak emanations 
reach such a high level of cognitive function? Note that the supposed the super-weak 
emanations can become manifest through signaling the limbic system that plays a 
crucial role in these types of emotional experience. Here we consider the functions 
of the hippocampus as a versatile part of the limbic system Fig. 36, left shows the 
hippocampus (colored in blue), which has a direct contact with the cerebral fluid 
through hippocampal fimbria that are adjacent to the vascular plexuses of the lateral 
ventricles. The two parts of the hippocampus symmetric (left and right), have the 
shape of curved tubes. The hippocampus consists of an anterior and posterior part (in 
primates) joined at the stems by the commissure of fornix Fig. 36, right, located under 
the corpus callosum, shows a diagram of the fornix originating from the hippocampus. 
The hippocampal commissure together with the fornix act as the major output tract 
of the hippocampus through the corpus callosum on to the entorhinal cortex. Pay 
your attention as the back part of the hippocampus fits from the bottom on the corpus 
callosum by forming a tight contact by fornix, Fig. 36, right part. 

As one can see in this figure two hippocampal pillars, together with the 
hippocampal commissure and body of the fornix form a closed chamber where the 
thalamus supports the third ventricle as seen from below. In the medial part of this 
chamber, the pineal gland, (epiphysis), adjoining to the third ventricle is located. 
We remark that the pineal gland has a size of about 6-8 mm in length and 4 mm 
in cross-section and contains in itself many sand-like crystals. Sand crystals, shown 
to be present in the brain of several species, possess so-called piezoelectric prop- 
erties [461]. This property may imply that these crystal structures may function 


Fig. 36 Some tissues belonging to the limbic system (colored in red) shown from the occipital side: 
(a) hippocampus; (b) lateral ventricles (dark blue indicates the cerebral aqueduct); (c) commissure 
of the fornix; (d) corpus callosum; (e) diagram of the fornix originating from the hippocampus 
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as solid-state clock generators, representing the so-called “biological clock” [462]. 
The particular wave frequencies have been claimed to be related to the standard 
brain biorhythm harmonics, such as alpha-, beta-, gamma-, and delta rhythms. These 
rhythms play an important role in the organization of the functional activity of the 
hippocampus both at the awake state (predominantly alpha and beta rhythms) and in 
the dream state (predominantly gamma and delta rhythms). In order to evaluate this 
role, let us glance at the inner organization of the hippocampal tissues in the cross- 
section of the hippocampus slice presented in Fig. 37. Here the left figures show the 
cross-section hippocampal slices and the right figures represent the linking pathways 
between the entorhinal core and the hippocampus through intermediaries the dentate 
gyrus (DG) and subiculum, also the Shaffer collaterals and the mossy fibers. All 


Fig. 37 A cross-section of hippocampus. The figure a is modified original drawing of Santiago 
Ramón y Cajal’s in 1911 and b schematic diagram of the rodent hippocampal circuitry. The picture 
shows the flux of excitatory projections (arrows) from entorhinal cortex (EC) neurons (green) 
directly to CA; (orange) or CA3 (red) hippocampal pyramidal neurons or indirectly through projec- 
tions to the dentate gyrus (DG, blue) through the perforant pathway. DG granule neurons project 
along the mossy fibers to CA3 pyramidal neurons [465]. The figure c shows principal cells of the 
hippocampus drawing by Camillo Golgi in 1894 [466]. Figure d shows principal types of neurons, 
pathways and synaptic connections in the field CA, of the hippocampus (according to Lacaile and 
Schwartzkroin [467] and Williams et al. [468]). Black circles are inhibitory neurons, and white 
triangles are pyramidal cells. Single lines show axonal pathways from the inhibitory neurons and 
dendrities; double lines represent both axons from the pyramidal cells and the Shaffer collateral 
pathway [417] 
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these pathways support working the hippocampus at recognition and accumulation 
of new data in the long-lived memory [463, 464]. 

The hippocampus is seen to receive incoming streams of impulses from the 
entorhinal cortex (through the dentate gyrus) and the results of their processing 
are sent back to the entorhinal cortex (through the subiculum). Along the way, infor- 
mation is filtered by pyramids of hippocampal fields CA3, CA2, CA1 in the clock 
cycle with rhythms) alpha, about 7 Hz, or gamma, about 4 Hz and delta, 2 Hz and 
smaller) coming along the Shaffer collaterals from the dentate gyrus. 

Figure 37c shows a very remarkable drawing of principal (pyramidal) cells made 
by Camilio Golgi in 1894 from a cross-section of the hippocampus. This structure 
is very similar to the retina of the human eye with well-oriented principal cells. 
However, unlike the eye receiving the light and converting it into chemical energy, 
these well-oriented principal cells of the hippocampus receive the impulse flow from 
the entorhinal cortex and sort them in accordance with the rhythm coming from the 
same dentate gyrus. One can guess that the involuntarily saccades typically for rapid 
eye movements may also be inherent in the left and right lobes of the hippocampus. 

In this framework, the hippocampal processing of spatial information is playing 
a primary and central role, which underlies the Cognitive Map Theory [463]. 
The hippocampus is connected to the rest of the brain in such a way that it is 
ideal for integrating both spatial and nonspatial information. Connections from the 
postrhinal cortex and the medial entorhinal cortex provide spatial information to 
the hippocampus. Connections from the perirhinal cortex and lateral entorhinal 
cortex provide nonspatial information. The integration of this information in the 
hippocampus makes it instrumental in cognitive mapping, which necessarily involves 
combining information about an object’s location and its other features [469]. Note 
that, pyramidal cells are involved and function as the neuronal basis for cognitive 
maps within the hippocampal system. 

The epiphysis or pineal gland is one of the central organs of the endocrine system. 
It regulates all processes that occur in the body rhythmically, as well as circadian 
rhythms. It is supposed to modify the functional activity of organs during the day, 
biorhythms «sleep-wake» . During wakefulness, all receptor and effector organs 
are active. For that reason, the brain loses its sensitivity to weak emanations of 
the subtle world because the brain is subjected to a very noisy manifestation of 
the environment. During sleep, all receptor and effector organs rest, in which the 
brain activity is undergoing qualitative changes. Instead of day’s alpha and beta 
rhythms (7-20 Hz) in the hippocampus slow rhythms, gamma, and delta (4-2 Hz 
and smaller), appear. This rhythm aspect was also treated by [100], in his resonance 
theory of consciousness that was related by him to gamma synchrony combined with 
lower frequencies as the potential neuro correlates of consciousness. Bandyopadhyay 
[470], in an interesting interview of him by Hunt, emphasized the importance of 
resonance chains in the setting of nested frequency fractals that correspond with 
various modalities of memory. 

We propose that the hippocampus performs the same function as a pair of eyes 
for light perception, a pair of ear snails for sound perception, or a pair of nostrils for 
smell perception. The only difference is that a pair of hippocampal arcs are located 
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in the temporal lobes of the brain (Fig. 36). Wilder Penfield, a revolutioner in the 
understanding of the human brain [471], discovered that stimulation of the temporal 
lobes provoked hallucinations, dream, startlingly vivid recollections, up to out-of- 
body experiences [472, 473]. All these serve to proof of the physical basis of memory 
[474]. 

In relation to our concepts of the quantum wave processing of the brain treated 
before, we hypothesize that the pair of hippocampal arcs may work as a sort of two- 
slit interferometer. Such a mechanism of cognitive interference was also suggested 
in the study of Deli [475]. This interferometer manifests itself especially at the state 
of the dream, the REM dream, when most of the neural receptors and effectors are 
disabled, Fig. 35b. In this state a new channel may open, connecting the brain with the 
subtle domain of transpersonal entities. Working frequencies, in this case, are about 
4 Hz (theta rhythm) to 2 Hz and below (delta rhythm). It should be noted that such 
an altered state of consciousness (see also Sect. 5.7) can be achieved in several ways 
(see Fig. 16) but in particular by special meditative states induced by monotonous 
chants or monotonous recitation of prayers. All these meditative techniques aim to 
bring the brain rhythms to the lower frequency range as indicated above. 

The transpersonal efforts to foresee potential future events should evidently be 
accompanied by the ability to bring such, often sub-conscious, experiences up to the 
level of emotionally attached recurrent dream states that thereby finally may surface 
as a reportable conscious moment. The transcendental experience is often associated 
with a fearless feeling of being part of a timeless universal consciousness [2]. Here 
we come to an “inversed” form of the so-called anthropic principle: the very reason 
that we can reflect on something like the processing of information in the human 
brain is that only something as complex as a field embedded brain can produce such 
deliberations. 


Summarizing this section: here we tried to understand what mechanisms may be 
responsible for the exchange of wave information with the oscillating and super- 
conducting quantum ether. As was noted above, a major transmission mechanism 
is represented by the Grotthuss process that can be effective when water is in the 
fourth phase. This process can be expected to exist near countless subcellular struc- 
tures, including the cellular membranes and intracellular organelles of neurons and 
probably other cell types, in permanent vibratory contact with the fluid constituents 
of the brain. A dedicated receiver of information coming from the subtle world is 
represented by the hippocampus localized in the limbic system. Both lobes of the 
hippocampus, located in the temporal lobes of the brain, may function like a two- 
slit interferometric device that registers ultra-weak emanations under tuning on the 
frequency range of Theta and Delta rhythms. 
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7.12 The Crucial Informational Role of Ca°* Ions in Brain 
Function 


Through the prism of the above description, we may now consider the consciousness 
evolving in the wet, warm, and noisy brain system. It interacts with a massive volume 
of memory stored in a deeper, finer-grained scale of a memristive system [410]; Chua 
1971). The interaction manifests itself through the destructive and constructive inter- 
ference effects, like the effect of a vote. The memristive system by itself is based on the 
cellular organelles involved in the sequestration of calcium ions (networks of the gran- 
ulated units of Ca?*), including the calcitum-calmodulin-dependent protein kinase II 
(CaMKII), which is implicated in the strengthening of active neural connections 
[476]. 

Ca% takes a crucial position in the integration of the distributed information 
within the brain, not only due to its specific atom electronic properties (empty 
atomic electron shells) and thereby its potential for entanglement and superposi- 
tion, but also since it affects at least ten different cellular processes that have been 
shown to correlate with modalities of conscious perception (reviewed by Pereira 
[477, 478], Pereira and Furlan [479], see also Fig. 38). Interaction of general anes- 
thetics with NMDA receptor/channel function have been shown to induce the loss 
of consciousness [273], but has also be related to high affinity for tubulin proteins, 
thereby blocking their Tera-Herz oscillations in microtubules (Craddock et al. 2017). 
Earlier it was shown that electromagnetic fields may influence cell function via acti- 
vation of voltage-gated Ca-channels in the plasma membranes and that this can both 
lead to beneficial and adverse effects in the exposed cells [480]. In addition, phonon 
patterns affect trapped Ca? ions in astrocytes, a process that is instrumental in the 
formation of quantum information states that in the proposed astroglial/neuronal 
“protectorate” may survive decoherence [477, 478]. This special fractal scaled Ca?* 
behavior supports the premise that astrocytes support functions added to the normal 
neuronal mechanisms. In fact, they may contribute directly to cognitive functions 
and resultant behavior [479, 481]. Of note, grafted human astrocytes in mouse brain 
have a higher rate of Ca?* flux and are much larger and more complex than normal 
mouse cells and, interestingly, showed enhanced learning, memory, and plasticity 
[482]. 

It has been shown that Ca** ions are also hydrated, and, in principle, their behavior 
can be described by similar hydrodynamics and path integral approaches, as described 
in the previous for hydronium ions. Thus, just as there is a wide variety of intercel- 
lular Ca?* waves in different cell types, so there is a corresponding variety in their 
mechanism of extra-cellular propagation. Nevertheless, two basic mechanisms are 
predominant: propagation by the diffusion of an extracellular messenger and propa- 
gation by the diffusion of an intracellular messenger through gap junctions. Some- 
times both mechanisms operate in combination to drive an intercellular wave. Of 
note, Ca** waves can exhibit spiral patterns [483] and are also influenced by external 
cyclotron EMF resonances (Meijer and Geesink 2015), both supporting our concept 
of toroidal flux mediation in the brain. Nunn [484], also stipulated the importance of 
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Fig.38 The fractal organization of Ca?* mediated cellular mechanisms related to conscious percep- 
tion. The pivotal role of Ca** ions, as the second informational messengers in brain function is 
indicated at micro- and macro-levels. The inner circle is depicted anti-clockwise: Neuron/astrocyte 
mediated Ca2* flux leads to activation of calmodulin-associated kinases (CMK11), calmodulin, 
NMDA-receptor/channel proteins and quantum resonance within Ca-channels that may stim- 
ulate synaptic neurotransmitter exocytosis. Outer circle macro-scale: Ca*+ flux in syncytia of 
neurons/astrocytes leads to phonon/photon-mediated information storage and integration as well 
as neuronal assembly and neuronal network synchronization. The Ca** messenger function may 
be influenced by Schumann and cyclotron resonances by far-infrared (FIR) radiation resonance as 
well as Zero-point energy (ZPE). The resulting phonon and photon scalar waves in the brain are 
integrated and protected against decoherence through toroidal processing. Topological integration 
on the brain macro-scale is realized by torus nesting and self-similar fractal representation. This 
integral process may contribute to the creation of awareness and conscious perception in relation 
to the external world. 


fractal patterns of re-entrant calcium waves in order to map brain attractors that could 
even represent a bridge between the realm of physical laws and a timeless platonic 
realm (phase space) of mathematical objects as pictured in Fig. 15. 

Interestingly, calcium may also play an unexpected role in nuclear quantum spin- 
mediated brain communication in the brain. Fisher [485] identified the so-called 
“Posner molecule”, Cag(PO.)6, as a unique molecule that through shielding the 
phosphate group (Fig. 39a) can protect the spin-mediated neural qubits for very long 
times and thereby may serve as a (working) quantum-memory. A central requirement 
for quantum-processing is quantum entanglement across the brain. It was argued that 
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Fig. 39 The potential role of quantum-entangled Ca-phosphates (a) in brain (b), that protect spin- 
entangled neural Qbits and after endocytosis of Posner molecues in neurons, release Ca** — ions that 
influence neuronal glutamate release (d) and thereby induce post-synaptic firing in spin-entangled 
neurons (e) throughout the brain 


the phosphatase enzyme that breaks a pyrophosphate ion into two phosphate ions 
can form quantum-entangled pairs of qubits (Fig. 39c). A mechanism for trans- 
porting Posner molecules into presynaptic neurons during vesicle endocytosis was 
than proposed. This endocytotic process is supposedly coupled to a glutamate trans- 
porter in the plasma membrane and in intracellular vesicles. Quantum measurements 
throughout the brain, due to the generated spin-entangled state of multiple neurons, 
can then occur. When a pair of Posner molecules, engulfed into the neurons fall 
apart it releases a burst of intracellular calcium ions, that then can trigger further 
neurotransmitter release and enhance the probability of post-synaptic neuron firing 
of the quantum spin-entangled neurons (Fig. 39d). This is one example of a well 
thought out multi-step quantum brain mechanism. Yet it remains to be experimentally 
demonstrated at any of the abovementioned steps. 


7.13 Conclusions in Relation to Sect. 7 


e We submit that consciousness states are, at least partly, received from the super- 
fluid quantum space/zero-point energy field and the information flux is likely 
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bidirectional (back reaction). Consequently, a field-type of cosmic connectivity 
is attained, necessary for global synchronization in the brain and of the brain with 
the cosmos. 

e The fractal water compartments in the brain function as superconductive antennas 
for the ZPE/superfluid quantum space wave information [58]. This aspect extends 
to interstitial spaces and non-neuronal cell types, in which spiral Ca?* wave fluxes, 
that mediate multiple bio-information mechanisms in the brain, play a crucial role. 

e For wave information transfer in the brain, one needs two separate mechanisms 
operating in brain water: the intermolecular jump of hydrated protons (Grot- 
thuss mechanism) for superconductive states as well as a different mechanism 
of wave/particle diffusion. The latter propagation process in the whole brain is 
facilitated by quasiparticle formation of solitons (rotating electrons or protons 
that become dressed with phonons/photons). Hydrated protons have been shown 
to be quasiparticles with solitonic solutions. 

e Itcould be shown that mass-energy and dynamics of movements of protons exhibit 
a quantum wave character that obeys the non-linear Schrédinger wave equation. 
Since the Klein—Gordon mass-energy equation, as a starting point (Fig. 3), has a 
dual solution including negative mass/energy, by which anti-particles may travel 
from future to past, allowing the reversed flow of time and retro-causality. This 
aspect may explain some known Psi phenomena as earlier discussed in Sect. 5.7. 

e The solitonic solutions implicitly introduce the aspect of vortex-like rotation and 
toroidal geometry of energy trajectories (Fig. 9). Rotatory mediated toroidal flux is 
likely important for information integration and error correction of various forms 
of wave energies. 

e Holographic memory storage and retrieval can be understood from a 4-D situated 
event horizon workspace that is associated with the brain but not reducible to 
it (Fig. 15). The cerebrospinal and interstitial water compartments are equipped 
with, and sensitive to internally generated and also external resonating solitonic 
excitations. In conscious states in the brain and the entire cosmos, resonating 
wave activities can function as the communication conduit between zero-point 
superfluid space and modalities of life organisms. 

e Current observations on the relative intelligence of hydrocephalic patients, life 
panorama aspects of NDE experiences, and pre-cognition PSI phenomena (see 
Sects. 5.7 and 5.8) can be better understood through the present superfluid and 
superconduction model. 


8 Comparison of the Present Model with Other Current 
Models of Consciousness 


Definition of our hypothetical model 


Graded states of consciousness in the universe (dream states/primary aware- 
ness/(sub)-conscious states/transpersonal experience/universal consciousness) are 
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scale-invariant and are guided by a pattern of semi-harmonic quantum waves (meta- 
language of the GM-scale principle). The latter originates from a superfluid quantum 
space/zero-point energy field (SFQS/ZPEF), creating pilot wave-induced resonance 
and cosmic connectivity. The steering of life processes is realized through semi- 
harmonic tuning of fractally structured water, in a dynamic relation with vibrating 
macro-molecules, such as hydrated proteins and DNA, in several cell types of the 
human brain and in its aqueous compartments. Conscious states arise through soli- 
tonic communication with a field-receptive, workspace, that is associated but not 
reducible to the brain. It implies a holographic memory workspace (“event hori- 
zon”), that supervenes brain function and is organized according to toroidal geom- 
etry. Collective pilot waves, including their backreaction lead to a conformal cosmic 
information field, representing the mental attribute of reality also expressed in human 
individuals. 

In which aspects does our present model differ from earlier proposed concepts on 
consciousness and its supposed neural correlates? 


Global workspace models 


These models are often inspired by “Global workspace theories” of Baars et al. [398], 
Dehaene et al. [161] and Dehaene et al. [486], Table 2, left column. The various 
postulated concepts cannot be treated in detail here (see Seth 2007, for a short but an 
adequate review). Interestingly, many of these models are also based on an internal 
self -model in the framework of a supposed global workspace. In the latter models the 
unresolved problem of instantaneous binding of distant brain nuclei, in relation to our 
integral observation and sensing of our world, is approached by assuming multiple 
“broadcasting” hot spots in the neural networks of the brain, that according to the 
present authors may communicate via resonance of standing waves, phase coupling 
or even in a spiral (toroidal) mode. Some even consider the integrating activity of 
this broadcasting of information as the very process of realization of consciousness 
[398, 486, 487], in which consciousness is just brain-wide sharing of information 
that is in the global workspace. 

However, some aspects remain to be established: what is the physical mechanism 
behind this supposed broadcasting phenomenon (multi-synaptic, electromagnetic, 
holographic, or (bio)photonic), in what form is the particular information sent and 
also how is the received information in the cortex integrated to conscious moments 
with meaning? In the present work, we propose that such a complex phenomenon 
requires an information-integrating, workspace, in which the broadcasted informa- 
tion can be put into the context of the entire memory content of the organism. Dehaene 
et al. [161] assume two types of information processing: a selection of information for 
“global broadcasting”, sharing it across modules, and holding it over time, in order 
to make it available for computing and reporting. In addition, he assumes a self- 
monitoring of this information in relation to reflexive aspects and error correction as 
a sort of meta-cognition. Prefrontal cortex neuronal circuits or even parallel circuits 
that are operating on the same sensory data are supposed to entertain error correction 
and differentiation between self-generated versus externally driven representations. 
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Yet we question, if such synaptic mechanisms are rapid enough or, alternatively, 
that phonon/photon/soliton-mediated communication should also play a role. This 
should also account for potential extra-sensory information such as NDE, blindsight 
and inter-personal data sharing is integrated into this concept (see Sect. 5.7). It has 
been argued by Rizvi [488] and many others, that synaptic transmission and axonal 
transfer of nerve impulses are too slow to organize a coordinated activity in large 
areas of the central nervous system. The duration of a synaptic transmission is at least 
0.5 ms, thus the transmission across thousands of synapses takes about hundreds or 
even thousands of milliseconds. The transmission speed of action potentials varies 
between 0.5 m/s and 120 m/s along an axon. More than 50% of the nerve fibers in 
the corpus callosum are without myelin, thus their speed is reduced to 0.5 m/s. How 
can these low velocities (i.e., classical neurophysiological signals) explain the fast 
processing in the nervous system? 

A more meta-cognitive form of consciousness rather will contain a graded 
modality of hierarchically as well as referential ordered and bodily determined 
working structure, which is essential for fully coordinated action, and was earlier 
called “individuated information utilized in action” [653] Interestingly, such a 
conscious state space (Bekovich-Ohana and Glicksohn 2014), [490], was modeled 
by a geometry of two concentric spheres (not unlike our torus model), representing 
a phenomenological space with three dimensions: time, awareness and emotion. 

As mentioned above, we tentatively add to this configuration a fourth space-time 
dimension (Sect. 5.3), in relation to self-consciousness in continuous contact with 
an extended consciousness or awareness continuum that is defined by us and many 
others as universal consciousness. The latter aspect rejects the usual framing of 
a mental workspace as a dualistic concept, since we envision our proposal of the 
extended brain as being derived from universal consciousness, as the very source of 
all that exists [2, 5, 6] . In a similar manner, we previously treated life as originated 
and thereby extended from the quantum vacuum from its substance, behavior, and 
laws. 

Multi-dimensional models. Our model is, at least to some extent, related to earlier 
proposed quantum/spacetime models of Pribram [491] and Mitchell and Staretz 
[492], on the holonomic brain, as well as to the electromagnetic field brain theories of 
McFadden [238] and Pockett [239]. It also bears some resemblance to the orchestrated 
objective quantum reduction model of Hameroff and Penrose [408, 441, 442], the 
TGD universe framework of Pitkänen [318], and relates to the so-called dissipative 
information brain model of Vitiello [113], (see Table 2, right column), as previously 
reviewed by Meijer and Raggett [165]. 

An interesting series of studies was reported by Irwin et al. (2016) and [345, 493, 
494, 495, 496], in which consciousness is approached according to a quasi-crystalline 
quantized language of primitive units, representing mathematical operators that also 
bear geometric features. Reality is conceived as composed of pixels of change (time) 
and length (space) on the Planck scale, processed according to an underlying algo- 
rithm that acts as a conscious operator, instrumental in the actualization of potential 
information into physical information as if it “observes” reality into existence. A 
similar mechanism was recently described in a paper on a generalized interpretation 
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of quantum physics on the basis of resolution of quantum indeterminacy, emerging 
from an integral and simultaneous change of physical relationships at the Planck 
scale [497]. 

The quasi-crystalline symbolic code is supposed to be related to shape number 
theory of 3D-simplex integers converted into 4D forming supercluster-cells in which 
nature accomplishes the dual task of creating new information and in turn, transferring 
(processing) such information further. The 3-simplex code resembles that of the 
building blocks of the universe in the, so-called, causal tri-angulation program of 
Loll et al. [498], in an attempt to build the universe from “scratch”. 

According to Irwin [496], the universe, as a whole, operates similar to a non- 
deterministic neural network that allows binary choices and thus free will. All this 
implies that the aspect of quantum observation and measurement is intrinsic on 
the micro-scale level as a sort of gravity code acting as a “quantum viewer’. The 
authors stipulate the central role of the golden ratio and recursive fractal patterns as 
well as toroidal cycling in the generation of an information-theoretic universe. This 
dynamical pattern should also be expressed in the semi-harmonic energy signature of 
elementary particles as indeed confirmed by us before [54—57]. The scale-invariant, 
self-organized recursive modality of the cosmos would even enable a self-stimulation 
(creation) of the universe, that is if error correction and retrocausality aspects would 
be included [495]. In such a process a strange loop-like flux of information from the 
future results in a nested hierarchy of thoughts or a musical symphony in which the 
universe becomes the mind itself after a long run-time and our human experience of 
linear time should, therefore, be conceived as an illusion. 

Implicitly, a major difference with the abovementioned models is that it is not 
solely related to the known neuronal/astroglial based central neural system, but that an 
additional modality of an associated mental workspace in a 4-D context is introduced 
[244, 245, 289, 499]. This workspace mirrors our total of experiences and is sensitive 
to relevant information derived from various force fields of nature such as geo- 
magnetism, gravity, Higgs field, as well as zero-point and dark energy. We presume, 
as stated before, that it also comprises an even larger connecting principle in the 
sense of universal consciousness, as it is inferred by some of us [4]. In this sense, our 
model supports that of Haramein and Rauscher [188, 500], (dual toroidal/wormhole 
geometry in physics and cosmology), as well as the model of Hameroff and Penrose 
[408, 441, 442]. The latter addressed quantum gravity mediated communication with 
information on the Planck scale. The holonomic models mentioned in Table 2, of 
Pribram [491], Mitchell and Staretz [492], and Amoroso [501], largely stimulated our 
present concept. Reports on the crucial role of consciousness in the proper functioning 
of the brain were emphasized by Darmos [201], and on the unitary relation of brain 
and cosmos from an energetic point of view by Persinger and St-Pierre [223], both 
supported our ideas on the extended brain in relation to the whole universe. 

Of particular interest are the studies of Atasoy et al. [502, 503], which revealed 
a distinct presence of harmonic brain waves as related to the connectome. The 
researchers used data from two imaging techniques—magnetic resonance imaging 
(MRI) and diffusion tensor imaging (DTI)—to create three-dimensional maps of the 
structure of the brains of a group of individuals. The MRI-data yielded the structure 
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of the cortex and the DTI yielded an anatomical map of the underlying connections 
of the white matter in the brain. The team then analyzed these brain maps using the 
mathematical framework of Laplace Eigenmodes, or harmonic waves, which describe 
natural vibrations of a system where all parts move together at the same frequency. 
See for this aspect also the adequate paper of Joye [504]. Thereby, they could ask the 
question: how these harmonic patterns, or connectome harmonics, actually make up 
the fMRI data. The collective data indicate that a new language emerged to describe 
both the spatial and temporal elements of neural activity. Namely, the patterns tell 
which regions should be synchronized with each other at a particular frequency, and 
allow them to characterize the fMRI data as a combination of these patterns. 

Atasoy et al. (2015), interestingly, suggest a musical analogy, since the patterns 
can be compared to musical notes composing a complex musical piece, very much 
in line with the present paper (Sect. 5.9), indicating that functional networks of 
the human brain are probably predicted by semi-harmonic patterns, ubiquitous 
throughout nature. Therefore, the model of Atasoy about human brain networks may 
have a direct relation with the proposed GM-scale: both models make use of eigenfre- 
quencies, coherent behavior, connected harmonic patterns, overlap between different 
state networks, harmonics corresponding to different frequencies (wavenumbers) and 
based upon a general physical principle of self-organization. This aspect is very much 
in line with the studies of Deli [505] and Deli et al. [475], describing the syntactic 
coding for projecting information between brain structures trough oscillating rhythms 
of standing waves. This pattern produces a holographic mental landscape that obtains 
cosmic features of toroidal information processing in a “black hole/white hole” type 
of memory conservation. Deli et al. [475], in a follow-up study, see these oscilla- 
tions operating through the interplay of short and fast brain frequency timescales that 
determine the direction of information flow and taking the form of standing sound- 
waves that exhibit harmonic musical features. These could even be seen as a form of 
nerve pulse propagation through the solitonic sound waves as described by Andersen 
et al. [506], that can travel without loss of energy and can provide repetitive patters 
of movements, thoughts or memories. 

Atasoy et al. [502], in this respect, refer to the classical Chladny vibration patterns 
that were re-calculated earlier by us [52, 60], showing a perfect fit with the frequencies 
of the GM-scale. The introduced framework of harmonic brain modes, therefore, not 
only establishes a relation between the spatial structure of correlation patterns and 
temporal oscillations (linking space and time in brain dynamics) but also enables a 
new dimension of tools for understanding fundamental principles underlying brain 
dynamics in different states of consciousness. Atasoy et al. [170], see Fig. 40), more 
recently examined the minds of 12 people treated with placebo or on LSD, and 
listening to music. They recorded their brain activity through the lens of the brain’s 
underlying connectome harmonics. What they found was that under the influence of 
LSD, more of these harmonics were contributing to brain activity and their strength 
of activation was also increased. The brain was essentially activating more of its 
harmonics simultaneously and in new combinations. Apart from combinations of 
harmonic EMF frequencies also the aspect of wave amplitudes should be taken 
into consideration. Kraikivsky [507], postulated the importance of the amplitude of 
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Fig. 40 a Structural connectivity of the human brain defined as the combination of local cortical, 
gray matter connections. b Elementary harmonic brain modes defined as fully synchronous patterns 
of neural activity are estimated as the harmonic modes of structural connectivity; i.e., connectome 
harmonics (after [170]) 


coupled oscillators for the creation of conscious percepts. Interestingly, the author 
postulates the functionality of an operational map isomorphic to a distance matrix 
with space-like properties that would serve as a timeless linking (integrating) unit, 
allowing a rapid selection of a repertoire of functional states, encoded in amplitude 
patterns od oscillatory processes. 

This, very much, resembles the concept of a guiding/supervening holographic 
memory workspace as envisioned in the present study. The latter is also true for the 
Fractal-like Information Integration Theory of Bandyopadhyay [470] as discussed 
in Sect. 5.9, although we prefer the use of nested toroidal geometry for describing 
self-referential information flow and also added the aspect of an extra 4-D spatial 
dimension to arrive at a cosmic mental workspace concept by which we integrated 
mind/matter aspects in the consciousness framework. 

It is striking indeed that many related and recent studies on consciousness contain 
the suggestion that a supervening memory workspace is required to understand an 
integral operation of the brain on the brink of chaos, as a sort of quality controlling and 
updating system. Such ideas take quite different forms but, at least partly, support our 
present concept (see Table 3). This is certainly true for the very elegant consciousness 
model of Fingelkurts et al. [508], Fingelkurts, and Fingelkurts [509], called nested 
operational architectonics of the brain. In this model, it was postulated that an elec- 
tromagnetic brain field [510], for a fractal representation) connects a mind-subjective 
space-time to a distant physical space-time. Meta-cognitive aspects of consciousness 
on the basis of current physics and cosmology were also proposed by Pereira et al. 
[511], postulating a matrix of reality being an N-dimensional combinatorial state 
space of eternal self-organizing elementary energy forms. This is seen as the ground 
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Table 3 Literature compatible with and/or supporting the present memory space supervening brain 


model concept 


Scientific subject Author(s) Congruent aspect 

Global workspace model Baars/Dehaene Long dist. broadcasting commun. 
brain 

Information integration theory Tononi/Koch Information core concept 

Orchestrated objective. Red. Hameroff/Penrose Q-coherent oscillatory tubular 

theory proteins 

Projective mind hypothesis Williford et al. Virtual projective integrate brain 


Toroidal brain hypothesis 


Human connectome and 
harmonic brain modes 


Glutamate-induced biophotonics 
in neural circuits 


Biophotonics redshift activity in 
brain 


Fractal Information geometric 
musical theory 


Tozzi and Peters 


Atasoy et al. 


Tang et al. 


Wang et al. 


Bandyopadhyay et al. 


4D-Toroidal brain inform. 
domain 


Harmonic frequency modes in 
brain 


Physics of biophotonic brain 
comm. 


Biophotons higher brain 
functions 


Fractal musical brain language 


Operational Architectonics 
theory 


Fingelkurts et al. 


Operation of a mental brain 
domain 


The consciousness and cosmos 
framework 


Pereira et al. 


Universal field of consciousness 


Intuition as a holographic 
phenomenon of 


Spin-mediated consciousness 


Water as conduit in cosmic 
entanglement 


Qualia: interaction with 
proto-Consciousness 


Bradley 


Hu and Wu 


Carniello et al. 


Tressoldi et al. 


Intuition from holographic 
memory 


Spin as mind-pixel in 
consciousness 


Universal role Of H2O in cosmol. 
order 


Proto-consciousness domain 


The Pribram-Bohm Holoflux Joye Holofield theory and implicate 
theory of consciousness order 

Brain and neg-entropic Poznanski Consc. guiding encoded in ZPE 
entanglement field 

Genomic consciousness in Cacha/Poznanski Solitonic interactions with DNA 


neurons 


Physical bases to consciousness 


Persinger/St- Pierre 


Unified, non-local cosmic brain 
energy 


Quantum gravity and role of 
consciousness 


Two-brain hypothesis 


Darmos 


Goodman et al. 


Role of consciousness in physics 


Electro-ionic/electromagnetic 
brain 


(continued) 
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Table 3 (continued) 


Scientific subject Author(s) Congruent aspect 

Nonsynaptic model of longterm | Cacha et al. Engrams as phys. waves in 

memory interfacial water 

Quantum physics of synaptic Georgiev et al. Q. tunneling in neurotransm. 

transmission release 

Systems of oscillators for Kraikivski Distant space-time matrix as 

conscious percepts operational. map 

Holoinformational model of Di Base Superimplicate order in 

consciousness organizing Mind 

Nature of mind and Greyson Is consciousness only produced 

consciousness by the Brain? 

Integral relativity of awareness | Neal Role of photon/phonon 
symphonic resonance. 

DNA resonance code as neural | Savelyev et al. Proton oscillations in DNA 

code morphogenic Field 


of reality as a universal field, potentially encompassing all possible manifestations, 
either material or mental, connected via a transitional zone to a manifest world with 
its informational and qualia endowed aspects. 

Poznanski et al. [512,513] present a related theory in which brain consciousness is 
guided by hidden dynamics of dipole associated electrons, modeled by ZPE field/de 
Broglie/Bohm type of active information of oscillating waves, as touched upon in our 
studies. The same group emphasized the importance of biophotonic/electromagnetic 
information transfer [399, 514] and in relation to this suggested the concept of a “Two- 
brain hypothesis”: one brain with an electro-ionic character and a simultaneously 
acting electromagnetic brain [401]. 

These aspects of the theory are in striking agreement with the present model. 
Both the aspects of macro-quantum equation and error correction, on the basis of 
negentropic entanglement, are mentioned but lack the toroidal geometrics and the 
essential photon/phonon/soliton coupling of electrons as an optical guiding mech- 
anism. We hold that a total acoustic semi-harmonic scaling of frequency patterns 
should be included, describing a balance of coherent but also decoherent modes, in 
order to construct the long-range order of phase synchrony in the consciousness code 
(see Sect. 3). 

Further congruence with our model is noted from the studies of Tressoldi et al. 
[515], who conceive consciousness as emergence of qualia through an interaction 
with a supposed non-local proto-consciousness or proto-mind, acting as an inter- 
preter and decision-maker, constantly redescribing its own activity enriched with 
the emotional value. A projective consciousness model was hypothesized by Willi- 
ford et al. [516] that combines a projective geometrical model of a perspectival 
phenomenological structure of the field of consciousness with a free energy mini- 
mization model of interference. This process acts as a 4-D projective transformation, 
that is instrumental in the integration of perception, emotion, and memory as well 
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as in reasoning and imagination, in order to control behavior as well as to optimize 
resilience and preference satisfaction. Irwin [345], postulated that a first principles 
theory of everything has yet to be achieved but that a derived code of quantized 
spacetime should meet the following suggested requirements: 


(1) First principles explanation of time dilation, inertia, the magnitude of the Planck 
constant and the speed of light. 

(2) First principles explanation of conservation laws and gauge transformation 
symmetry. 

(3) Must be fundamentally relativistic with nothing that is invariant being absolute. 

(4) Pursuant to the deduction that reality is fundamentally information-theoretic, 
all information must be generated by observation/measurement at the simplest 
Planck scale of the code/language. 

(5) Must be non-deterministic. 

(6) Must be computationally efficient. 

(7) Must be a code describing “jagged” (quantized) waveform, a waveform 
language. 

(8) Must have a first principles explanation for preferred chirality in nature. 


The particular projective space proposed is virtual and outside our 3-D space as an 
extra parametric dimension active in creating a world model for the sake of selfhood, 
as a viewer or transcendental ego (our double or daemon unveiled) that provides 
a global availability and multi-modal information integration. This resembles the 
cosmological approach of Pletcher [517], that pictures consciousness as an interactive 
process of polarizing an observed source of a higher-dimensional (4 + 1) space on 
to a cognitively modeled collapsed (3 + 1) space. All this supports our concept of 
the requirement of a reflexive 4-D workspace in a superfluid quantum space with 
rotatory geometry. Of note, [518, 280], rightfully stated that the ultimate scientific 
challenge lies to produce experimental evidence for the two-way interaction between 
the conscious mind field (also called the stored mental map in a cognitive space) and 
the physical brain, as attempted in the present study. 

Aspects of the quantum holographic theory were also applied by Bradley [519] 
and Di Biase [520], in relation to an intuitive perception of the future, based on 
interaction with non-local information through unfolding and harmonic resonance. 
This phenomenon, according to the authors, is not restricted solely to the brain 
but works also via information input in the cardiac system in the form of quanta 
of energy. These may arise from zero-point energy guiding that can overlap with 
the future (most probable potentials in the implicate order domain) and can lead to 
intuition, synchronicity, clairvoyance, and telepathy (see also Sect. 5.7). 

The importance of a new scientific framework for the (re)-union of science and 
spirituality, was treated by the physicist Faggin [521], (the designer of Intel’s first 
microprocessor), arguing that death is not final but rather necessary to dissolve the 
identification of consciousness with the body, freeing it to recognize its own true 
nature. The latter aspect was also treated in a very recent paper of the first author 
[2, 287]. 
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Conclusions of Sect. 8 


(Self)-Consciousness is generally considered to arise from the brain’s thalamocor- 
tical recurrent neuronal activity. Yet, we hold that consciousness is at least partly 
received from a qualia space (superfluid quantum space/ZPE information field) to a 
sub-Planckian space-less and timeless dimension, bearing geometric patterns with 
mathematical relations [432]. Communication from these fields takes place with 
photons/phonons/solitons through a holoflux of active information (as described 
by [522]). This guiding process, in the brain, is, among other factors, mediated 
through its water compartments (cerebrospinal, interstitial, and intracellular spaces) 
in the form of freely moving protons, creating a superconducting medium. Hydrated 
protons are converted to and serve as antennas for electrons covered with phonons 
(phonon-dressed electrons or solitons) that exercise shaping effects on proteins and 
organelles. This can occur with the help of structured water, in which the information 
from the aforementioned fields is mirrored in fractal frequency wave patterns. This 
life in-formation is not only stored by interaction with proteins and DNA but also, 
holographically, in a memory sphere (event horizon) around each cell that can be 
physically imagined in the vicinity of the plasma membrane with its complex array 
of intrinsic proteins and aqueous layers [61]. All this takes place in a fractal-like 
manner in the cell at the micro-level (down to the level of elementary. particles) as 
well as at the macro level. This implies entangled conditions in the whole brain and 
in the entire organism with its various organs and connective systems. 

This concept is in line with the holofractal and semi-harmonic vibrations proposed 
by us that, as earlier mentioned, have been demonstrated in the brain by Atasoy et al. , 
[170, 502], with scanning techniques, and also showed by Tozzi et al. [252, 253, 523] 
as a holographic domain that operates from a 4th spatial dimension, projecting into 
our 3D world. Both the semi-harmonic character of the EMF frequency pattern and 
the here proposed superfluid state, indicate vortex dynamics and toroidal geometry. 
Ca% ions and their transmembrane gradients, as quantum information carriers, are 
envisioned by us as playing a crucial role in the cells and the integration of neuronal 
activity in various parts of the brain. Their quantum state is protected against the envi- 
ronment (decoherence) by being partially being enclosed in water gels or confinement 
within shielded Ca-channel proteins. Ca? ions influence a spectrum of biochemical 
and biophysical processes in the brain (Fig. 38) and, partly, by astroglial fluxes 
promote cerebral binding and synchronicity of brain activity [479]. These, have 
been related to EEG signals with typical alpha-, beta-, gamma- and delta-frequency 
ranges. Therefore, water is seen as very central as a superconducting and phonon- 
antenna containing matrix that drives the balance of coherence/decoherence of wave 
information to the left. 

The consciousness theory of Atasoy et al. [502], was confirmed by brain scan- 
ning in the abovementioned studies and is supported by the fact that certain hydro- 
cephalic patients and other conditions with greatly reduced neuronal brain tissue 
may have an unexpected level of consciousness and intelligence (see also Greyson 
[524], Sect. 5.8). We, therefore, present the concept of a non-material, field-receptive, 


330 D. K. F. Meijer et al. 


resonant, mental workspace that is part of a universal mechanism of rotational infor- 
mation flow. This may represent an Idealist ontology, placing Universal Conscious- 
ness (UC) as a central factor at the origin of life and in the conscious experience of 
biological beings. Yet we emphasize that the UC concept that we submit is, for the 
first time, physically defined in relation to a superfluid quantum space and moreover 
we propose a plausible mechanism for its communication with the brain through 
hydronium superconductivity and resonance in brain water. 

Of note, the present authors hold that Darwinism provided a very prominent view 
om biological evolution, yet with regard to cosmic evolution should be completed 
with reference to universal consciousness as a guiding principle. In particular, we 
confirm the importance of Darwin’s approach in offering insight in the selection 
of information for problem-solving, aimed at evolutionary survival, but state that 
the theory falls short in addressing the gap between physics and meaning. Rather, 
a partially directed evolution is envisioned (Sect. 6.4), through the involvement of 
apriory information and harmonically directed guidance of first life. As to the latter 
respect, we postulate that following the emergence of first life, guided coherency as 
well as quantum downward (top-down) causation also played a crucial role in later 
stages of evolution involving the higher cellular and species complexity. 


Testability The present GM-EMF frequency scale concept is experimentally based, 
since it evolved from meta-analyses of more than 1000, mostly peer-reviewed, arti- 
cles, consistently showing the particular frequency band pattern in a variety of disci- 
plines such as biomedical/biophysical studies, quantum entanglement studies, the 
energy distribution of elementary particles, superconductor studies, clay material 
EMF properties and water absorption frequencies (see Table 1). 


Our consciousness hypothesis can further be experimentally tested by exposing 
various types of brain tissues in vitro or in vivo to externally applied combina- 
tions of discrete EMF frequencies and/or selective shielding of such external EMF 
radiation modalities. This, through the use of advanced radiation technologies and/or 
specific EMF frequency modulating materials and probing of responses of the electric 
activity or performing scanning of tissue slices or whole brain with various high-tech 
methods. The more transcendental aspects could be tested in further detailed anal- 
yses of a spectrum of known subjective experiences under the influence of discrete 
musical frequency bands and their combinations. 


9 The Construction of Reality: An Integral Model 


From the abovementioned phenomena, it is obvious that a “final theory” in physics in 
the future, should describe both the material and mental aspects of reality and conse- 
quently must integrate a testable model of consciousness and self-consciousness. 
Such a comprehensive model of the whole should also be based on a solid math- 
ematical and geometric framework and be compatible with a completed theory of 
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quantum mechanics. It should thus include an integral description of the cosmos at the 
micro- and macro-scale. The hypothesis that gravitational integration and compres- 
sion leads to auniversal memory space of which individual human self-consciousness 
is a discrete part should be further investigated (see for more information on this 
aspect [154, 525]). 

The present hypothesis on brain function, may for some readers imply that a 
part of our memory is localized externally from our organism (non-neuronal and 
even non-material). However, it should be realized that the present authors situate 
this mental workspace in an extra (fourth) spatial dimension, which is not visible 
to humans, so that differentiation between extra- and intra-neuronal is trivial, while 
the supposed mental modality is, in fact, quantum physically defined. In addition, in 
the present work, we emphasize that aqueous compartments inside and surrounding 
the brain neuronal tissues may play a much more central role in the creation of 
(self)-consciousness than traditionally thought. We hold that these cerebrospinal and 
interstitial water compartments can function as an important part of dedicated antenna 
domains for receiving external and internally produced EMF signals. 

We stipulate that the information dissipating brain, as earlier described [113] 
may create our integral and universal memory, coined by the latter author as “our 
double unveiled” . Consequently, as mentioned above, we consider our concept to be 
compatible not only with present neurological concepts but also with trans-personal 
observations such as the unexpected brain to brain connections as recently exper- 
imentally demonstrated by Hasson et al. [338], Wackermann et al. [343], Radin 
[340], Richards et al. [341], Standish et al. [342], as well as Pizzi et al. [339]. Ina 
similar vein, we should take into account the many cases of personal life panorama’s 
reported in stunning detail by the many registered near-death cases (for a critical 
discussion on the latter item [526], in which astounding transpersonal information 
states of consciousness states are experienced in the absence of neuronal processing 
and fluxes of information in brain cortex [287]). 

In the light of the superb treatment by McGillchrist [527] of the very different 
features of and crosstalk between right and left-brain hemispheres, as well as its socio- 
psychological implications, one should ask how this very crosstalk is organized, and 
what determines its outcome, memory storage and retrieval. A personal supervening 
and integrating memory workspace, that, among others, is mirrored in the water 
compartments inside and surrounding the brain, as postulated in the present paper, 
could be envisioned as a “third hemisphere” in a 4D context, that earlier was framed 
as our “Double” and long ago by Greek philosophers as our “Daemon”. 

It is shown in the present paper that the consciousness aspect of bottom-up panpsy- 
chism can be reconciled with the “top-down aspect” of a retro-causally driven guiding 
field of thoughts and qualia (see a stimulating discussion on that in Kastrup [7]). We 
submit that this occurs due to their physical relation, being a two-way recurrent infor- 
mation flux that can be modeled by the self-referential toroidal geometry, in which 
consciousness returns to itself in an everlasting dynamic mode. Nature thus seems to 
unfold itself through the operation of natural laws within a matrix of semi-harmonic 
relations, as guided by a musical master code, creating an overwhelming symphony 
that we experience as a vivid dream of a concealed reality. Humans, in this respect, 
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are not only observers but also active participants in this cosmic endeavor: the evolu- 
tion of conscious entities has been woven into the cosmic code from the beginning. 
We hold that the ZPE/SFQS domain is instrumental in these events and that we may, 
for the first time, have identified, at least a part, of its EMF frequencies. 

These resonance patterns may also represent a pilot wave aspect of the “hidden” 
implicate order as proposed long ago by Bohm and De Broglie. In this sense we 
also touched upon, what is called, the “Hard Problem” of consciousness studies of 
Chalmers [13], since our model, apart from the aspects of Chalmer’s (relatively) 
“Easy problem” of neurological/behavior correlations, the present study also treats 
the “Hard problem” aspect, through its considerations on mind/matter relations and 
the potential origin of qualia. The present model also highlights the basic notions of 
top-down causation and potential retrocausal quantum influences on life processes. 
The main thesis of this chapter on the nature of space, time, and consciousness is 
that in science and philosophy the dominant paradigm of materialism should be 
considered as incomplete for explaining the whole of reality. This, in spite of the 
recent claim that “consciousness is a state of matter” [260]. For this peculiar concept, 
Tegmark did make a special invention: that of a supposed “perceptronium’, being 
a hypothetical substance that feels subjectively self-aware and stores and processes 
information....... , and, ultimately, may turn out as Tegmark’s own “discovery of 
mind”. 

In various parts of the review, we refer to primordial or apriory information, 
as well as partially directed evolution, so what is meant here? We hold that the 
architecture of reality is so astoundingly complex, and at the same time seems so 
fine-tuned in all of its physical relations that it is highly unlikely that the universe 
started from zero information. Although the Anthropic principle lacks explanatory 
power and even can be seen as some biased pre-selection of data, its very content of 
discrete natural constants combined with the macro-cosmic features, of the planet we 
happen to live on, is undeniable. We believe that often heard multiverse arguments that 
are used to explain the anthropic context away, are speculative since this constellation 
is unproven and, even worse, untestable. Scientifically acceptable hypotheses that 
presume potential primordial information are the theories of Steinhardt and Turok 
[528] and, independently, that of Penrose [529], on the circular character of our 
universe, framed in cosmology as the rebound Universe (see Fig. 41). In this vein, 
our present universe may be viewed upon as a previous modality of the present one, 
in which at least some information was preserved as a recipe for its evolution. The 
latter can also be seen as an unfolding of information in the Bohmian context, in 
addition to the “it from a bit” context in the participatory universe of John Wheeler 
[164] 

An intriguing hypothesis for the relationship between the mind and the brain 
was put forward by Kastrup [6-8] which seems entirely consistent with current 
neuroscience data and increasingly supported by the latest scientific evidence. The 
author deserves credit for highlighting the crucial aspect of Idealism again in science 
philosophy (see for a splendid dialogue with some renowned materialists [306]). 
The particular hypothesis explains not only why brain states are, ordinarily, tightly 
correlated to mind states, but also how, under extraordinary conditions, subjective 
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Fig. 41 The sequential epochs in the evolution of our universe (modified after [530]), depicting the 
present and future evolution of a “living” Universe (see text on its features in the middle). A cyclic 
(rebound) universe model (top left) in which the present universe is reborn through operating in a 
cyclic mode [528, 529] is shown 


experience can occur in the absence of brain function. The theory offers a rational, 
evidence-based, yet fundamentally different perspective on the nature of conscious- 
ness, life, identity, and death than that offered by materialism. As mentioned above 
[13, 531], asked how can something immaterial like subjective experience and self- 
consciousness arise from a material brain? Yet, we may rephrase this question: if 
consciousness is indeed the most fundamental aspect of reality [19, 21, 532, 533], we 
may wonder how consciousness can be instrumental in the manifestation of matter. 
The, so-called, panpsychism (every material object contains specific information), 
at first sight, maybe a logical solution to Chalmers question, as put forward, for 
example, in the information integration concept of Tononi and Koch [534], Tononi 
et al. [15]. Yet the latter may rather be seen as a reductionist approach in the line of 
current materialistic physics since one fails to envision the issue from the point of 
view of consciousness as primary [5, 6, 7, 8, 224, 181, 182, 183, 535, 536]. 
Finally, Schwarz [404], in a lucid report postulated: “In mind/body research partic- 
ularly, the issue of consciousness has attained a new prominence, as evidenced by 
the growing number of placebo studies, research on meditation, mindfulness and its 
effects on the brain, and its practical use in things like posttraumatic stress disorder 
(PTSD); studies on the role of psychophysical self-regulation in healing; This 
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includes prospective research on near-death experiences (NDE); studies suggesting 
the reality of reincarnation and immortality [2, 287] as well as research into the 
relationship of genius and spirituality”. In his thesis on the beginning and end of our 
Universe, [537] stated: “But how can we imagine to seriously care for such an issue 
as cosmological immortality? We can summarize five steps towards it. The first is 
to realize that your individual death is normal and inevitable in the long term. The 
second is to develop psychologically and fulfill all your needs to grow the hierarchy 
of needs up to the need for self-transcendence. You then surpass yourself to become 
compassionate and identify with the process of cosmic evolution. Even if you accept 
individual death, you still refuse death as a whole, namely the idea that nothing 
would continue to evolve after the predictable death of your body, society, species, 
Sun, galaxy, and universe. You then set the immortality of the evolutionary process 
as a goal”. 

Here our journey into deeper levels of the fabric of reality ends, at least for now, 
yet we will remember the wide vistas and beautiful horizons exposed to our exploring 
eyes: will we ever oversee the splendid integral landscape so secretly hidden from 
us by nature? 

The late John Wheeler (revisited by the first author [164]), expressed all this with 
his famous prophecy of hope: 


Someday we’ll understand the whole thing as one single marvelous vision, that will seem 
so overwhelmingly simple and beautiful that we may say to each other: ‘Oh, how could we 
have been so stupid for so long? How could it have been otherwise! 
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Summary: 


We present a comprehensive concept for the fabric of reality and the creation of life through the generation and 
integration of information, modelled through toroidal processing of wave energy. We submit that human 
consciousness cannot be understood in a reductionist context, but that it is rather an expression of a cosmic modality 
or a universal consciousness. We therefore introduce a mental attribute of the entire cosmos that for our world, 
requires a wave-like holonomic description, implying non-material physicalism in a cosmopsychism context. It is 
postulated that the generation of life in the cosmos requires a symmetry breaking from a 4" spatial dimension (5-D 
spacetime) involving a Sub-Quantum domain, that contains information conceptualized as a pro-active ontological 
essence. Thereby, a multi-layered fractal reality is conceived integrated by a universal toroidal/mébius-ring type of 
connection. This is described at the level of a sub-Planckian scale, and is instrumental in past/future transactional 
information processing and pilot-wave guiding. In this framework, the Zero-point Energy Field is seen as a transition 
zone from the Sub-Quantum domain to our quantum world. In concert they provide an all-pervading superfluid 
quantum field that enables soliton (electron-phonon quasi-particle)-mediated interaction with non-neural brain 
compartments, in which hydro-ionic (hydronium ions and Ca2+-ions) are instrumental. In this process, freely moving 
protons form wave-antennas in the water matrices of the brain that can receive active life-information as the building 
blocks for conscious moments. Toroidal geometry is also involved in the functional organisation of wave-coherence 
and interference in brain, to assure a personal memory. In addition, we postulate a global memory workspace, 
associated with, but not reducible to the brain. This field-sensitive holographic workspace, that exhibits an event 
horizon information projection, is seen to be involved in predictive coding and quality control of awareness and can be 
conceived as personal double. The imprinting of life conditions in inanimate (pre-biotic) structures in biological 
evolution is conceived as a toroidal processing of energy-consciousness providing a non-dual recursive creation of 
reality. The unfolding of pre-mordial information into the future is described in geometric terms and defined in a 
“Beyond Fibonacci” type of spiral mathematics that also includes an extra 4*" spatial dimension. Recent studies of 
others indeed have shown that the creation of life can be conceived as a symmetry breaking of condensed bosons from 
a 5-D informational phase-space, supposedly through formation of magnetic monopoles in a Hicks setting, again using 
an essential toric information code. The monopoles, produced in this process, interact with DNA/RNA on the basis of 
the molecular entities of life such as H2O, carbon and nitrogen-bases, and this supports recent work on the role of 
oscillatory DNA wave resonance in cellular communication, being crucial for problem solving of life cells for survival in 
their environment. Boson-mediated symmetry breaking, modelled by toroidal spinor geometry was also described in a 
bifurcative self-interaction model that assumes supervenience of mental on physical states. It is finally concluded that 
scale invariant information, being expressed on the holographic event horizons of each individual cosmic entity, 
provides a unified connective principle that reveals an intrinsic mental aspect of the cosmos. 
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1. Introduction 


In this review the four authors address the question how the fabric of reality became manifest and how it may 
proceed in the future. We see this evolutionary process as a recurrent flux of information that obtains an ever- 
increasing meaning within a (retro)-causally self-observant universe. We hold that this requires a guided multi- 
layered evolution process with a fractal connectivity on the basis of a set of rules (recipe) with an intrinsic 
freedom rather than guided by a fixed (blue-print) design. The integral cosmic architecture, apart from its basic 
building blocks, requires mechanisms for bidirectional interlevel signalling, communication, holographic 
memory creation and retrieval, as well as self-reflection and cosmic self-learning. It is proposed that the in- 
formation processing takes place through an all-pervading matrix of operators that function on the basis of 
self-referential toroidal geometry, that includes information integration, predictive coding and error 
correction. The resulting holonomic architecture is realized through a dynamic, non-material, information field 
that can be seen as a universal consciousness modality that is mirrored in the human brain: we are in 


consciousness. 


These elements contribute to a deep-learning cosmic neural network that displays multiple scale-invariant 
memory spaces reflected in the extremes of a macro-scale cosmic event horizon and the micro-scale Planckian 
quantum domain. A sub-Planckian homogenous superfluid quantum space, that contains mathematical and 
geometrical- linked wave information, is instrumental in creating as a mental attribute of reality. Through 
symmetry-breaking from this 4-D domain, bosons and fermions are produced that generate our material 
world, including life. The creation of first life and the evolution of emerging intelligent life forms provided the 
basis for cosmic self-observation. This process encompasses an ultimate information collection that may 
underly the novel rules for rebirth and becoming of a next version of our universe. In the present work Ivaldi 
and De Santis treat the potential connectivity of cosmic material building blocks, Faixat pictures the 
evolutionary aspects of information processing, Meijer projects a field-receptive brain function, operating 
against an electromagnetic background field, bearing a musical master code, while Klein will finally emphasize 
the universality of cosmic consciousness as the source of all there is. 


2. Toroidal Dynamics of Energy-Consciousness in Evolution 
José Diez Faixat 
2.1 An Amazingly Creative Universe 


Darwin's original idea that the evolutionary process happens gradually over time, driven simply by random 
mutations and natural selection (Darwin, 1988), is currently highly questioned. Chance mutations could 
perhaps explain the variations within a given species, but not the successive variations between them. In the 
words of C. H. Waddington: "One of the fundamental problems of evolutionary theory is to understand how the 
very obvious discontinuities that we find between the main taxonomic groups have arisen: phylum, family, 
species, etc." (Waddington et al. 1976). In recent years, it has been seen that the gradualist conception of 
evolution was only responsible for a small part of evolutionary change, and that the most profound 
modifications in biological evolution occur at certain moments in the history of groups, in such a way very fast 
and giving rise to stable species that undergo very few subsequent variations. 


In 1972, Gould and Eldredge published a fruitful study in which they showed that nature advances through 
sudden leaps and deep transformations, not through small adaptations. According to the "theory of 
punctuated equilibria", evolutionary leaps are relatively sudden processes that interrupt long periods of inertia 
without fundamental variations and in which, suddenly, a novel emergence takes place (Eldredge and Gould, 
1972). As Gould puts it: "The history of any part of the Earth, like the life of a soldier, is made up of long periods 
of boredom and brief periods of terror." 


Until the 70s of the last century, researchers were inclined towards the conception —expressed in the most 
expressive way by J. Monod (Monod, 1981)— that evolution is mainly due to chance factors. But, in the 1980s, 
many scientists became convinced that evolution is not an accident, but necessarily occurs when certain 
parametric conditions are met. Laboratory experiments and quantitative formulations are confirming the non- 
accidental nature of evolutionary processes. It is becoming clear that the continuous unfolding of the 
organized complexity of the universe, its intrinsic capacity to spontaneously self-organize, constitutes a 
fundamental and deeply mysterious property of reality. A new and fascinating paradigm is beginning to 
emerge, that of the creative universe, which recognizes the surprisingly innovative and progressive character 
of universal dynamics. 


The new sciences of evolution see a harmonious coherence and naturalness throughout the entire universal 
creative process, from the same original moment. They defend the non-accidental nature of evolutionary 
processes, and provide a multitude of evidence that all dynamic systems, at different levels of reality, 
spontaneously develop similar creative patterns (Laszlo, 1988). The new approaches demonstrate how any 
dynamic system away from equilibrium can come out of its constant state by changing some of its 
environmental parameters. In these situations, after a phase of indeterminacy and chaos, systems can 
spontaneously reach new stable states of greater complexity. The global evolutionary trajectory thus 
resembles a staircase, in which horizontal sections alternate, with hardly any changes, with sudden level 
jumps. 


Both in theoretical and empirical works, in hard and soft sciences, an attempt is made to understand this 
innate creative tendency of nature, these surprising organizational patterns in which the game of chance is 
channeled. We speak of dynamic attractors (Gleick, 1988), syntropic processes (Fantappié, 1993), 
morphogenetic fields (Sheldrake, 1989), archetypal channels (Waddington et al. 1976), anthropic principles 
(Barrow and Tipler, 1988), implicate orders (Bohm, 1988), fractal structures (Mandelbrot, 1997), stratified 
stabilities (Bronowski, 1970), beneficial catastrophes (Thom, 1987), dissipative structures (Prigogine and 
Stengers, 1990). It seems already evident that creativity cannot be reduced to a mere product of chance. 
Rather, the holistic intervention of unified fields that can account for both the character of totality of creative 
phenomena and their quality of instantaneousness is necessary. The irreducible integrity aspect of these fields 
would explain their ability to harmoniously organize, through a single impulse, diverse and independent 
elements. 


2.2 Pythagorean Solution 


At the beginning of the twentieth century, physicists were puzzled when they found that the energy emitted or 
absorbed by atoms, far from doing so in a continuous flow, did so in a quantified way and in very precise 
packages. For several decades they tried to explain this strange phenomenon by looking for a good 
mathematical theory of the atom that would generate those quantum numbers in a natural way. The solution 
came by proposing the similarity of the world of electrons with musical harmonics, -standing waves-, revealing 
a wave equation of surprising precision, that later was envisioned as a fundamental piece of the revolutionary 
quantum physics (Schrödinger, 1983). 


The fundamental claim of Pythagoreanism was that numbers constitute the immutable principles underlying 
the world, the essence of reality. Upon discovering that the proportions between musical harmonics could be 
expressed in a simple and exact way, the Pythagoreans considered that the cosmos itself was a harmonic 
system of numerical ratios and that everything real could be expressed by relations between numbers. 
According to them, the inherent numerical order of sounds was directly related to the organization of the 
universe itself and, therefore, they affirmed that music was nothing but the expression of the internal relations 
of the cosmos, and that all material manifestations were the result of the concert of universal vibrations. 


Standing waves are known to anyone who has ever played a musical instrument. The characteristic of these 
waves is that they divide the vibrating unit —string, tube or ring— into equal complete sections. A guitar 
string, for example, cannot vibrate randomly, due to the fact that it has fixed ends and therefore has to vibrate 
in such a way that its ends remain motionless. This is what limits its possible variations and introduces whole 
numbers. The string can undulate as a whole (see Fig. 1-A), in two parts (see Fig. 1-B,), in three (see Fig. 1-C), 
in four, or in some other whole number of equal parts, but it cannot vibrate, for example, in three and a half 
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parts or in five and a quarter. In music theory these successive standing waves are called harmonic sounds. The 
unlimited series of these harmonics, starting from the "fundamental sound" of the complete original unit, 
define very precisely the different degrees of sound vibration, that is, the entire hierarchy of levels of stability 
of the musical flow. 
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Fig. 1: Musical harmonics (standing waves): Fundamental sound (1-A). First harmonic (1-B). Second harmonic 
(1-C). 


We see, therefore, that, both in the microscopic world of quantum physics and in the macroscopic world of 
our musical instruments, the energies —the vibrations— do not flow in a continuous way, but rather in a 
quantified way according to a hierarchy of standing waves. On any scale of reality, a vibrating unit, atom or 
guitar string, inherently possesses very precise potential levels at which energy flows stabilize. 


Since the emergence of quantum physics and the theory of relativity, science has begun to consider the 
universe holistically, that is, to perceive nature as an integral whole with a global motion that is neither 
fragmented nor divided. As we have previously stated, the evolutionary dynamics of this unified universe 
unfolds its novelties in a discontinuous way, so that the most profound transformations of evolution happen, 
again and again, abruptly and suddenly, generating a hierarchy of levels of organization progressively complex 
and inclusive. Thus, we find ourselves with a vibrant unit —the evolutionary universe— that channels its 
energy flows into a very defined series of levels of stability. Like atoms. Like musical instruments. 


Both in the world of atomic physics, and in the field of music, the secret of its sudden jumps and its sound 


discontinuities was revealed by means of standing waves and musical harmonics. Couldn't the same thing 
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happen in the field of evolution? Isn't it very coherent that this unified universe that we are beginning to 
discover generates similar creative patterns at its different levels of organization? Is not, then, presented as 
enormously suggestive the idea that the sudden evolutionary leaps that occurred in the history of the universe 
respond, precisely, to those same standing waves that turned out to be the explanatory key of the subatomic 
and musical world? 


2.3 A Harmonic Hypothesis 


J. Bronowski proposed in 1970 a theory about a single process that explained hierarchically ordered diversity 
without reductionism (Bronowski, 1970). This theory proposed, as a general cosmological principle, the 
concept of "stratified stability of potential levels" as the key to the evolution of disequilibrium systems. 
Basically, it proposed the existence of certain levels of stability around which energy flows would be grouped 
and organized, thus allowing successive and sudden ascents towards new layers of progressive complexity. The 
hypothesis that we are going to propose constitutes a very specific specification within this suggestive 
approach (Diez Faixat, 1993, 1996, 2011). 


Taking the example of the guitar string again, let's imagine that it is tuned to the C note — the fundamental 
sound. If we vibrate half of its length —first harmonic— we will obtain the same original note one octave 
higher. If we vibrate the third part —second harmonic— we will get a different note, which in our case will be 
G. That is to say, with the second harmonic the sound novelty arises. Taking the new note, in turn, as a 
fundamental sound, we can repeat the experience as many times as we want, and thus we will obtain with 
each second harmonic, successive staggered sound novelties. In other words, when vibrating a third of the 
length, a creative jump will appear, and with the third of the third another, and with the third of the third of 
the third another one, and so on. 
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Fig. 2: Process of deployment of the successive levels of stratified stability from the original pole —A— to the 
final pole —Q—. “Exit” section (2-B). “Return” section (2-A). Integral trajectory (2-C). 


This simple fact gives us the key to our hypothesis. The proposal is that simple: considering the temporal 
totality as a vibrant unit —see Figs. 2—, the successive chained second harmonics, that is, the successive thirds 
of the duration, will mark the emergence of evolutionary novelties. Or, put another way, the second 
harmonics will define those “potential levels of stratified stability” through which the creativity of nature is 
channeled, that is, those rungs of the evolutionary ladder through which the energy streams flow in their 
ascending process of creation of progressively more complex and conscious organisms. 


In Figs. 2 we can graphically observe the global process. Taking the entire temporal trajectory —from the 
"origin" to the "end"— as the fundamental sound, we have drawn the successive level jumps in both 
directions: in Fig. 2-B, the section from the origin to the second node “P” of exteriorization, called the “exit” or 
“outwards” section; and in Fig. 2-A, the section from that same second node until the end —the “return” or 
“inwards” section—. Fig. 2-C shows the joint trajectory, the overall ladder of evolution. 


Summarizing our proposal, we can say that, just as when a certain note is emitted in a musical instrument, 
simultaneously, a very wide range of its harmonics sounds, in the same way, the universe as a whole 
possesses, from the very moment of its original vibration, a whole potential hierarchy of standing waves, 
through which your creative flows can ascend. The great harmony between this idea and the statement by D. 
Meijer and H. Geesink that life and consciousness are guided by a semi-harmonic EM background field is 
obvious (Meijer and Geesink, 2017). According to our scheme, starting from the punctual vibration of the 
origin, the universal process begins with a dizzying explosion of creativity and level leaps, which, gradually, 
slows down on the way up to a certain stratum of the spectrum —the “sound fundamental” — to, from there, 
begin to accelerate again, progressively, its rhythm of innovative jumps, along the uphill section that is 
oriented towards an unstoppable final punctual vibration of infinite creativity. Later we will analyze the deep 
meaning of those surprising original and final poles, because there we will find, precisely, the key to many of 
our questions. 


2.4 Verification of the Hypothesis in the Human Phylogeny and Ontogeny 


The hypothesis we propose is very simple: just as, in any musical instrument successive second harmonics (1/3 
of the vibrating unit) progressively generate new sounds, these same second harmonics generate all the major 
evolutionary novelties in universal dynamics as a whole. That is to say, evolution, far from being a random 
process, runs in an orderly fashion, one after another, the successive notes of the so-called circle (or spiral) of 
fifths. It is really surprising that such a simple proposal has the precision and firmness that we find when 
comparing it with historical data. 


Adjusting our evolutionary hypothesis with the dates of appearance of matter —Big Bang— and of organic life, 
we observe that all the moments of emergence of the successive taxonomic degrees of human phylogeny are 
marked with great precision: Kingdom: animal, Phylum: chordate, Class: mammal, Order: primate, Superfamily: 
hominoid, Family: hominid and Genus: homo. And then the same thing happens with all the maturation phases 
of our primitive ancestors: h. habilis, h. erectus, archaic h. sapiens, h. sapiens and h. sapiens sapiens (or 
modern humans). And, once again, the precision of our hypothesis is repeated with the successive 
transformations experienced by humanity in its most recent history: Neolithic, Ancient Ages, Middle Ages, 
Modern Ages and the emerging Postmodern Age. If, as we see, all these stages are clearly adjusted with the 
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forecasts of the "periodic table" of rhythms that we have proposed, it is more than likely that our hypothesis 
can also give us the key to glimpse the successive phases that will unfold, in the coming years, in a 
progressively accelerated process that will finally lead to an instant of infinite creativity — Omega— in a 
couple of centuries, around the year 2217. (See Teilhard de Chardin, 1959; Meyer, 1947; De Cayeux, 1995; 
Chaline et al.,1999; Russell, 1994; Coren, 1998; Modis, 2001; Snooks, 2005; Panov, 2005; Smith, 2008; 
Kurzweil, 2012; Nazaretyan, 2016; LePoire, 2015). 


In the same way that, as we see, our musical pattern adjusts with utter precision when applied to the process 
of the human phylogeny, so it happens identically when it is compared with the development process of the 
individual human being —with our ontogeny— and it does in the same time frame, with the same pattern of 
unfolding and folding, and going through the same stages. Our “periodic table” of rhythms is marking, 
punctually, step by step, the successive phases that embryologists and developmental psychologists tell us 
about (Piaget, 1969; Maslow, 1972; Gebser, 2011; Graves, 2005; Beck and Cowan, 2006; Loevinger, 1976; 
Cook-Greuter, 1985; Kohlberg, 1981; Fowler, 1981; Kegan, 1994; Wilber, 2007), thus confirming the old 
theory of phylogenetic-ontogenetic parallelism, and pointing, in a way very concrete, towards an amazing 
fractal and holographic universe. (See Pribram, 1971; Bohm, 1988; Wilber et al., 1987; Talbot, 2007; t’ Hooft, 
2001). 
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Fig. 3: Global trajectories of human phylogeny and ontogeny, from A and to Q: Macrocosm (3-A). Microcosm 
(3-B). 


In Figures 3-A and 3-B, it can be seen how the global development patterns of the macrocosm —phylogeny— 
and of the microcosm —ontogeny— are identical in their structures. The only difference between them lies in 
the level at which pole P is positioned; that is, the pole toward which the "exit" section is oriented in each one 
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of them: in the macrocosm it is situated in the leap between "matter" and "life" —the appearance of organic 
macromolecules after the formation of the Earth—, and in the microcosm in the leap between "mind" and 
"soul" —the formation of the mature ego. 


Based on these data, it seems evident that the processes studied, far from being mere products of chance and 
meaningless, follow a very precise harmonic rhythm of unfolding and folding between an original pole, 
basically of energy, and a final pole, basically of consciousness. How is this possible? What mechanism is 
capable of causing things to happen this way? The answer to these questions must obviously be found in the 
presence and joint and simultaneous action of these original and final poles from the same initial moment. 


2.5 Entropic-syntropic Evolution 


Along these lines, the mathematician L. Fantappié thought that the solution to this enigma had to be found in 
the very structure of the equations that combine quantum mechanics and special relativity (Fantappié, 1942 
and 1993). A key equation in this field is the d'Alembert operator which, in the Klein-Gordon relativistic 
generalization of the Schrödinger wave equation, admits two types of solutions: divergent waves, described by 
the so-called “retarded potentials”, that branch from the original emitting source, and convergent waves, 
described by the "advanced potentials", that converge at a future point that acts as an absorber or attractor. 
On analyzing the mathematical properties of these two solutions, Fantappié found that, while the positive 
solution moves forward in time and tends towards dissipation, disorder and homogeneity, the negative 
solution moves backward in time and tends towards concentration, order and complexity. He thus understood 
that the first solution actually follows the law of entropy —from the Greek en = divergent, and tropos = 
tendency— while the second obeys a symmetric law that he called syntropy —from the Greek syn = 
convergent, and tropos = tendency—. Observing that the properties of the law of syntropy were exactly those 
characteristics of living beings, Fantappié concluded that the increase in complexity in the evolutionary 
process is a consequence of the advanced —retrocausal— waves that emanate from attractors located in the 
future and go backwards in time. Thus, he proposed moving from a mechanistic and deterministic model of 
the universe to a new entropic-syntropic model, in which the expansive forces (entropy) and the cohesive 
forces (syntropy) worked together, so that the unfolding of the phenomena was not only a function of the 
initial conditions, but it also depended on a final attractor, (See Arcidiacono, 1991; Jung, 1990; Fuller, 1982; 
Szent-Gyorgyi, 1997; Costa de Beauregard, 1994; Di Corpo, 2011 and 2012; Vannini, 2005 and 2011). 


Similarly, the physicist J. G. Cramer (Cramer, 1986 and 2016) proposed an interpretation of quantum 
mechanics —which he called "Transactional Interpretation" (TIQM)— which, inspired by the "absorber theory" 
by J. A. Wheeler and R. Feynman (Wheeler and Feynman, 1945 and 1949), describes quantum interactions in 
terms of a standing wave formed by interference between retarded (forward in time) and advanced (backward 
in time) waves. We can summarize this transactional model by saying that the emitter produces an “offer” 
wave that travels to the absorber, that the absorber then returns a “confirmation” wave to the emitter, and 
that the transaction is finally completed with a “handshake” —a standing wave— through space-time, via 
which a bidirectional contract is sealed between past and future. As Cramer states “This universe (...) advances 
in time at the quantum level through a chain of handshakes between the past and the future (...) The future 
goes back to make an accommodation with the past that allows a quantum event to happen, to become 
reality. Each quantum event emerges into reality as a result of a feedback loop between the past and the 
future”. (See Gribbin, 1996; Davies, 2007; Goswami, 2008; Lanza and Berman, 2012; Meijer, 2012 and 2013; 
Kastner, 2012 and 2019). 


The entropic-syntropic theory and the transactional interpretation make it clear to us that all the events of the 
space-time universe arise, moment after moment, via the simultaneous and coordinated action of flows from 
the actualized “past” and the potential “future”, and, ultimately, from the original emitter and final absorber. 
In this way, the mechanism that gives rise to the divergent-convergent pattern revealed in our research is fully 
clarified: all the successive levels of the evolutionary ladder —which, as we saw in our research, unfold at the 
rate set by the second harmonics— are defined, like all quantum interactions, by the standing waves formed 
by the interference between retarded (forward in time) and advanced (backward in time) waves, that is, by the 
simultaneous presence and action of the initial and final poles from the same initial instant, (see Fig. 4). 


(MINIMAL ENERGY) 
MAXIMUM CONSCIOUSNESS () 


Ká 


ENERGY - CONSCIOUSNESS SPECTRUM 


A MAXIMUM ENERGY 
(MINIMAL CONSCIOUSNESS) 
° TIME 


z 
w a 
oi, it 
RETROCAUSAL| 
z ziz CAUSALITY a ITY 
= DIVERGENCE CONVERGENCE 
21] ORIGIN ——— E a FINAL 
È leze ENTROPY SYNTROPY ATTRACTOR 
a [Z> 
o juo 
2 
= 
& | 25 
2 |65 TRANSACTION 
5 |5 ig | EMITTER „ RETARDED WAVE ) ete ABSORBER 
© oe (PAST) ' "OFFER" "CONFIRMATION" ` (FUTURE) 
Z| "HANDSHAKE" 
S ee 


Fig. 4: Each level of stability (standing wave) in the evolutionary process of energy-consciousness arises from 
the simultaneous and coordinated action of the flows from the original emitting pole (forward in time) and 
from the final absorbing pole (backward in time), in line with the proposals by Fantappié and Cramer. 


This approach greatly clarifies the so-called “anthropic principle’, which suggests that we live in a carefully 
adjusted universe, i.e., in a universe that seems to have been meticulously arranged to allow the existence of 
life and mind, because, if any of the basic physical constants had been different, the appearance of life as we 
know it would not have been possible. If, as we see here, all the events of the universe arise from the 
interaction and consensus between the past and the future, it is completely natural that, without having to 
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resort to any external designer, the first events of the universal process were already fully coordinated and 
adjusted to future events. How could it be otherwise! 


2. 6 The Non-dual Key 


After comparing our hypothesis of rhythms with the data obtained in the macrocosm —paleontological, 
anthropological and historical— and in the microcosm —embryological and psychological—, and having 
verified its precision, it is evident that we cannot speak of mere “coincidences”. Absolutely, there is a hidden 


|’ 


pattern in evolution. We are going to sketch below our “philosophical” proposal to understand the ultimate 


meaning of everything we have seen so far. 


All manifested reality appears inexorably in the form of dualities. No expression is possible outside the game of 
opposites. You cannot find sound without silence, nor subject without object, nor inside without outside. All 
opposites are mutually dependent, and, therefore, we can understand them as polar manifestations of a 
reality that transcends them, and that is "prior" to that dualization. 


In Figs. 3-A and 3-B, we saw how the evolutionary trajectory starts from a pole of maximum energy (and 
practically no consciousness at all) and ends at another pole of maximum consciousness (and practically null 
energy). Physicists talk about an infinite potential energy in the original quantum void, while sages talk about a 
clear infinite consciousness in the final mystical void. We propose that these two voids are the same and 
unique Void, perceived by physicists objectively and by contemplative people subjectively, which in itself, is 
neither objective nor subjective, but “prior” to that dual perspective. And the most fascinating thing of all is 
that this Void is not a distant metaphysical reality, but the simple and pure Self-evidence of each and every 
present moment. 


As there is no separation between subject and object in this Self-evidence, it is not possible see it, because 
there is not “anything” that could be seen by “someone”, but neither is it “nothing”, because in fact all things 
in the universe —both objective and subjective— are mere partial and relative forms of this Self-evidence. 


In order to be able to “see” Self-evidence, it needs to polarize Itself, at least apparently in subject and object, 
the same as 0 may become dual in +1 and -1 without changing, other than formally, its absolute value. We say 
this because our ultimate proposal is that, in order for Self-evidence to contemplate Itself, it apparently splits 
in two poles: the original (basically, energy) and the final (basically, consciousness), generating an illusory 
distance among them which, on vibrating —like the guitar string in our hypothesis— gives rise to a whole scale 
of harmonics, which are precisely the levels of stability that create the evolutionary cycles that we have 
discussed here which span the entire range, from the most basic —of enormous energy and little 
consciousness—to the highest —of little energy and enormous consciousness—, that harmoniously channel 
the so-called game of chance. (Note the parallelism between the hypothesis we are proposing here and “string 
theory”, although the scope of application in our case is not simply reduced to the world of microphysics, but 
embraces the entire spectrum of reality). 


If we see the things from this perspective, the entire avalanche of “coincidences” that we have revealed here, 
which are totally unacceptable for the materialistic worldview, are shown to be natural manifestations of That- 
Which-ls. Or the teleological character of evolution, so denigrated by official science, is understood here as the 
logical expression of the fundamental structure of what is Real. Or the progressive emergence of 
consciousness, which is often completely forgotten in many branches of sciences, is presented in our non- 
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dualistic approach as a simple appearance of the infinite lucidity of the ever-present Self-evidence. Is it not 
time already to change the paradigm? 


2.7 The Toroidal Dynamics of Energy-consciousness 


Everything that has been proposed up to here would have been indefensible a few years ago, but in recent 
decades revolutionary lines of research have begun to appear in different branches of science —physics, 
chemistry, biology, neurology...— that are clearly in tune with the worldview that emerges from our 
evolutionary research and can hence provide key data capable of explaining this unexpected universal pattern 
that we are revealing here. 


To highlight this suggestive harmony between different avant-garde research in disparate fields of science, we 
are going to outline the fundamental characteristics of universal dynamics that emerge from our inquiry into 
the rhythm of evolution. To this end, we will start from the flat images represented in our Figures 3-A and 3-B, 
which, remember, summarized the global trajectories of universal evolution and individual development of the 
human being from the original energy pole —A— to the final consciousness pole —Q—. 


On the vertical axis of these graphs, we represented the entire spectrum of energy-consciousness, from the 
base —with a maximum of energy and a minimum of consciousness— to the top —with a minimum of energy 
and a maximum of consciousness—, with all the range of possible intermediate balances between these two 
fundamental facets of manifested reality, known by tradition as "the great chain of Being" and which we can 
summarize as the series "matter-life-mind-soul-spirit." The horizontal axis of these graphs simply reflected the 
entire time scale, from origin A to end Q, of both the universe and the human being. 


Let us remember here that, according to our approach, to contemplate Itself, the fundamental Emptiness 
needs to dualize Itself, at least apparently, as an original pole of energy and a final pole of consciousness, thus 
generating an illusory temporal distance between the two, although, in reality, everything happens in the 
timeless Now of the ever-present Self-evidence. If we want to graphically reflect these two ideas in the Figures 
3-A and 3-B, we will have to perform a couple of maneuvers on that flat surface on which we have 
represented both graphs (see Fig. 5-A). 


First, having proposed that energy and consciousness are not two different realities, but rather the objective 
and subjective aspects of the same and ever-present Self-evidence, we should unify the horizontal lines at the 
bottom and the top of the graph. As we have stated, these respectively represent the levels of maximum 
energy and maximum consciousness that are one and the same in fundamental reality. To do so, it will suffice 
to fold the flat surface of the drawing in on itself, aligning the upper line with the lower one, thus obtaining a 
cylinder (see Fig. 5-B). 


Then, having affirmed that the temporal distance between the original moment (A) and the final moment (Q) 
is illusory —as everything happens in the timeless Now— we should also unify the vertical lines on the left and 
the right of the graph. As already stated, these respectively represent the original and final moments of all 
evolutionary and developmental processes. To do so, once again we will fold our cylinder over onto itself, until 
the extreme vertical lines coincide, thus obtaining a figure similar to a “doughnut” in which the central hole is 
reduced to a point without dimensions. It is what is called in geometry a “horn torus” (see Fig. 5-C). 


Bearing in mind what we have just explained —taking the guidelines that have been revealed in our research 
to their ultimate consequences—, everything points towards a fascinating toroidal dynamic of energy- 
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consciousness, both instantaneous and eternal, as the key element for integral comprehension of the 
universe. According to this scheme, the flows start out from a Center without dimensions —in its facet A—, 
follow a spiral path —divergent vortex—, reach the external surface of the torus, and return to the same 
Center —in its facet Q— via another spiral —convergent vortex—, to subsequently restart its endless process 
from there. Next, we will try to outline the fundamental aspects of this dynamic that is beginning to be 
glimpsed, as we are possibly on the verge of solving many of the enigmas and blind alleys in which official 
science and its obsolete materialistic paradigm are trapped. 
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Fig.5: Evolution of the energy-consciousness modelled by toroidal geometry. (5-A): Flat representation of 
energy-consciousness process from pole A —maximum energy— to pole Q —maximum consciousness—. (5-B): 
Cylindric representation of A. (5-C): the joining of the two ends of B into a horn torus. (5-D): Scheme of nested 
toroidal fractal geometry. 


From the outset, it is crucial to understand the ultimate meaning of the central point of the “horn torus” that 
we are proposing, as it is where the germ of everything else lies. As we have seen, this center is deduced, on 
the one hand, from the unified understanding of the infinite potential energy of the quantum vacuum and the 
unlimited pure consciousness of the mystical void, and, on the other, from the perception of the illusory 
character of time and hence of the absolute simultaneity of the original pole (A) and the final pole (Q) of all 
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processes. The center of this toroidal dynamic, which manifests itself as the spatiotemporal universe as a 
whole and as each and every one of the structures that compose it, is hence the same and unique non-dual 
Self-evidence, without form, unlimited, timeless, ineffable, both empty and full, the source and goal of all 
worlds, absolute potentiality. Let us insist once more, this non-dual center is one and the same in everything 
and in all, its true nature, its ultimate identity. 


Accordingly, for this faceless, pure self-evidence to contemplate itself, it needs to dualize —at least 
apparently— in the roles of eye and mirror, subject and object, because this allows it to update its infinite 
potential in the world of finite forms. In this way, as we have seen, the non-dual center, without ceasing to be 
so, manifests itself in polar form as the original source of energy and the final attractor of consciousness, 
generating an illusory temporal distance between both facets. Let us take a good look at this idea, because 
within it may lie the solution to many of the enigmas that science is encountering. The absolute Void, in which 
there is no trace of separateness, manifests itself dually in the world of forms, so that the presumed 
spatiotemporal distances that the “subjects” observe among the “objects” are, ultimately, purely illusory. 


Previously we proposed that the vibration of the illusory “string” of energy-consciousness that is created 
between the A and Q poles, generated, from the very same original moment, a particular fundamental sound 
and a whole range of harmonics, which constituted the entire spectrum of potential archetypal levels, which, 
as we have seen, are updated, step by step, throughout evolution and history. We must now apply this very 
same multilevel energy-consciousness scheme that we proposed in the “string” of our hypothesis to the 
vibrant “torus” that, as we have proposed, generates the entire universal process. We will thus have a toroidal 
dynamic deeply nested in a myriad of levels —like a “matryoshka” or nested dolls—, from the tiny scale of 
Planck to the cosmic totality, thus reflecting the radical fractal structure of the universe (see Fig. 5-D). The 
fundamental characteristic of this fascinating nested torus lies in the fact that the center is common and 
identical in all its levels. Thus, all the universal flows, whatever the height of the energy-consciousness 
spectrum through which these unfold, start out from and end in this ineffable non-dual center that unites in 
itself the facets of both source (A) and receptacle (Q) of all the worlds. 


This fractal, toroidal structure of reality greatly facilitates the understanding of the evolutionary process. Thus, 
starting out from the idea that, in the final analysis, the sole protagonist of all the processes is the same and 
unique Self-evidence, we will now describe how the dynamics of evolution unfolds, step by step. 


We stated earlier that the non-manifest Void apparently polarizes as subject and object to perceive itself 
subjectively-objectively in infinite ways. Via this artifice, Self-evidence can delve into the furthest corners of its 
own infinity —illusively and fleetingly identifying its absolute Here-Now with any relative point-instant of 
pixelated space-time and, from there, contemplate itself from a certain perspective —at any level of the 
energy-consciousness spectrum of the nested torus—, returning instantaneously to its original fullness. Given 
that, as we have stated, the temporal dimension is purely imaginary, everything in fact occurs from instant to 
instant. This exit and return, moment-by-moment, between the non-dual foundation and its finite and fleeting 
manifestation in space-time allows us to update in the relative world of forms the potential levels of stability 
of the energy-consciousness spectrum, i.e., the entire hierarchy of “harmonics” generated at the same original 
moment. 


This recursive dynamic between the infinite Void and all its spatiotemporal forms is intrinsically creative and is 

facilitated by the unified field of memory that is gestating, step by step, at a fundamental level. All the 

information gathered at any point-instant of the manifested world is immediately introjected into this basic 
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field of collective memory, whose potential is logically increased moment by moment. Thus, any entity, 
whatever the level of the spectrum in which it develops, has deep down in itself free access to the entirety of 
this unified field of memory, although it only connects with certain aspects of this field depending on its 
characteristics specific. The toroidal dynamic thus possesses a holographic structure, in the sense that each 
“part” of itself has information of the “totality”, and is, in fact, a particular reflection of that totality. (See 
Russell, 1927; Bentov, 2000; Young, 1976; Laszlo, 2017; Haramein, Brown and Val Baker, 2016, Hameroff and 
Penrose, 2014). 


From the perspective that we are proposing here, the evolutionary process can be understood as a natural 
expression of a toroidal, integral, non-dual, fractal and holographic dynamic of fundamental energy- 
consciousness. Via this recursive dynamic, the ever-present Self-evidence is focused, moment after moment, 
on the successive levels of the “harmonic” spectrum, beginning with the most basic ones —primarily energy— 
and ending at the highest levels —primarily consciousness—. On each plane, it updates the specific potential 
of that level, integrating it with the aspects that have already emerged in previous levels. In each turn, starting 
from the resources available in the unified field of memory, it is projected in each concrete situation of space- 
time, it perceives that determined situation according to the possibilities of its structure, and, immediately, 
introjects that information into the field of collective memory of the fundament. When a specific entity has 
unfolded the full potential of the stratum in which it basically develops and has integrated it with everything 
that has emerged in the preceding stages, once it has reached a specific level of complexity, it can resonate 
with the next “harmonic” of the energy-consciousness spectrum, and thus ascend to a new rung of the long 
ladder of evolution. And so on. 


This toroidal, non-dual, fractal, holographic dynamic of the fundamental energy-consciousness that we are 
proposing has clear affinities with ancient intuitions of the wisdom traditions —the yin-yang of Taoism, the 
Celtic triskelion, the Egyptian seed of life, the Greek caduceus, the Hindu kundalini... even the symbol of œ is 
no other than the cross section of a horn torus, (see Lefferts, 2019). However, as we have stated, it is 
practically unacceptable for the materialist paradigm of classical science. In the wake of the emergence of 
quantum physics and relativistic theory, the landscape has changed drastically, with numerous innovative 
proposals emerging throughout the past century that, in these first decades of the new millennium, have 
begun to crystallize into a ground-breaking unified theory of fields that, in many aspects, is in tune with the 
toroidal evolution we are proposing here. 


3. Cosmic Aspects of Bipolar Toroidal Geometry and the Evolutionary Arrow of 
Universal Algorithms 


Franco Ivaldi and Francesco De Santis 


3.1 Introduction 

This section, as it regards the investigations on the mechanisms of integral connectivity, is dedicated to the 
same processes that can be at the basis of universal life. The latter provides a continuous evolutionary 
remodeling, conceived by us from the point of view of bipolar geometry, also addressing the element of 
meaning and role of Universal Intelligence. We believe reality has, in addition to the fourth time dimension, 
also a fifth non-local dimension connected with what has been defined the Akashic Library. The latter involves 
the universal memory of a conscious energy with infinite properties of creational organization and its own 
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individuality, but under the condition of free choice and dynamic constitution due to continuous feed-back 
from the present. 


Within this dynamic universal process there is an "evolutionary arrow", for which there is still no adequate 
description. Thermodynamics able to explain the phenomena concerning the so-called inert matter, in which 
energy has a dissipative behavior, defined as entropy (measure of the disorder of the system), presenting 
limitations for the behavior of living systems. Living conditions do not depend only on the energy taken from 
the surrounding environment, but also imply the collection of significant information aimed at useful adaption 
and survival. Life systems therefore reorganize and continuously evolve their state of the art, among other 
things by solving problems and exercising error correction. (see also section 7). 


Two "forces" are apparent in the Universe. One has a disorganizing, or entropic, character, and the other 
represents the world of the "phase" (an anti-entropic organizational modality). These two worlds coexist 
everywhere. The intrinsic intelligence form of the Universe belongs to the world of the "phase", in which the 
various passages of the informative forms of existence, are collected in the Akashic memory, in order to 
further enrich the state of harmonic being of the primordial One. In the "universal continuum", nature avoids 
zero; every event of an entity in nature turns out to have a positive (past) temporal component, that 
represents a sort of inertia, and a negative temporal component, that is the future, which reaches the present 
having already encountered the subsequent eras of the entity itself. 


We are children of Greek thought, to which we resort with Plato on the one hand, and Democritus on the 
other, looking for the future truth, as the current one is full of questions, and more than truth since it includes 
"doubt", and in this context the Turin scientist Tullio Regge developed important concepts on the role of 
Geometry in the Universe (Regge, 1961), where an extended interpretation of Goedel's incompleteness 
theorem emerged. From this principle, we can deduce the reason for Regge's doubt towards the “Theory of 
Everything”, doubting not so much the contents, but for the extent to which it was proposed as definitive. 

The Timaeus, a geometric vision of the Cosmos, based on the harmony of the golden ratio and on the 
connected Platonic solids in correspondence with air, water, earth, fire, and the ether as the “fifth essence”, 
represented a milestone in Platonic thought. 


The blind faith in the unchangeable and "real" existence of a matter, as a defined substance and subject to the 
"principium individuationis", disappeared with the advent of quantum physics, with two of its protagonists, 
Heisenberg and Schrödinger. This abjured the hegemony of Democritus and decided to follow the path of an 
immaterialist atomism such as that of Plato. In his memoir: "Der Teil und das Ganze", Heisenberg W (1969) 
tells of having read Plato's Timaeus in the original language for the first time, in order to practice Greek for the 
final exams. That meeting excited him, in particular for the thesis supported by Plato that the tiny particles 
making up matter correspond to mathematical figures, that in reality donot reflect matter, but geometric 
representations of groups of "symmetry of space". In fact, Heisenberg writes: "In the beginning there was 
symmetry", which is certainly a more adequate expression than that of Democritus: "In the beginning there 
was the particle". The problem of the ultimate consistency of reality and of the dissolution of the concept of 
matter was also faced by Schrödinger E. (1944), who, as a physicist, compared the corpuscular interpretation 
of reality as opposed to the wave form. As a philosopher he mirrored this energetic vision of his "continuum of 
reality", in a reference to Plato and oriental philosophy. 
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With Heisenberg the science of quantum mechanics advocated that today's physics must basically be built on 
the hypothesis of symmetry, as the fundamental laws of nature. The latter are invariant with respect to the 
use of certain groups of symmetry, altough they are groups of symmetry, different from those of Plato. In 
summary, in our scientific history we have passed from the pre-modern era of "narratives", in which our 
feeling towards the knowledge of nature came to us from entities external to man, to the era of the "Galilean 
measure". However, In this, the power of "narrative" has been fatally weakened in favor of "determinism". We 
humans became a junction point between thought and the external world, in a perspective from which we 
imagine the infinite possibilities of being. 


We live in a, seemingly, "Dualistic' mind/matter Universe, yet there is no separation between "Space" and 
"Matter", since “Space” includes the archive of all the experiences that have been, that are, and that there will 
be in the universe. This information is collected by transmutation of the wave fluctuations underlying every 
form of experience, permanently filling the archives of the supposed “Akashi memory bank”. This, in fact 
represents modalities of conscious energy with infinite properties of creational organization and own 
individuality, yet under the condition of free choice and dynamic constitution by continuous feed back from 
the present. Within this dynamic universal process there is hidden an "evolutionary arrow", for which current 
science still does not have a proper description. Although Thermodynamics seems able to explain all the 
phenomena concerning the so-called inert matter, in which energy always has a dissipative behavior, defined 
as entropy (measure of the disorder of the system), the theory exhibits severe limitations when it has to 
predict the behavior of living systems. Life conditions not only depend on the energy taken from the 
surrounding environment, but also imply the collection of meaningful information in order to adapt for 
survival and thereby is continuously reorganizing and evolving the state of art, among others by problem 
solving and error correction. (see also section 7). 


3.2. Cosmic Energy 

Cosmic information can be regarded as a modality of energy and is represented as an integral matrix of 
geometric shapes and connective structures of the Universe. In the universe nothing is occurring by "chance", 
starting from the coupling of two photons that are supposed to give rise to the electron (GM effect, from 
G6eppert Mayer, 1931) to arrive, through geometric guiding, at the very structure of the atom. Here the 
intrinsic opposite charges have been described as the difference in pressure of two etheric flows Izetali, 
(2019), in which the electron cloud has a greater etheric pressure than the nucleus. Consequently, the 
electronic flows towards the area associated with the center of the atom (Orlov, (2017). Trough the natural 
phenomena of resonance, coherence and formative causation, nature expresses itself using geometric forms 
in which we are immersed. From the resulting integral structure, we can deduce the "evolutionary arrow" 
inherent in our Universe. According to the process philosophy of Whitehead. Instead of a machine, this great 
enigma should be conceived as an eternal unfolding process, and in order to understand it we should stop 
reducing it to ever smaller parts of everything, but rather try to focus more on the whole structure of "causes", 
within a connected holonomic flux of information. 


To begin our journey towards the knowledge of these "causes", let's take into consideration the famous saying 
of Lao Tze, which says: "Everything is One, but it appears differentiated". The primordial One, by a 
combination of power and wisdom decided to kick off the "Great Carousel" of the Universe of which we are 
part. The first observer induced the doubling of itself, to create a new experience in evolution, in which the 
inevitable entropy was complemented by a reversed modality of neg-entropy. In this regard, Cerreoni, 2020, 
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revealed the "universal dualistic nature", on the basis of a four-axis system: the tetrahedron. In this geometric 
pattern the postulated positive field is the entire space that contains the tetrahedron, while the negative field 
is all the space that contains its dual. In fact, these spaces represent unity: only the particular phase changes 
from one into the other. The geometric genesis of the anti -tetrahedron does not result in the genesis of a dual 
tetrahedron, but rather a dynamic state of conversion. The Chinese understood this contrast with Yin and 
Yang, the Japanese with Ki, while Maxwell and Faraday described this phenomenon of Positive and Negative 
charge, as a state of tension in a calm sea called "Ether". 


3.3 Bipolar Cosmic Geometry 

As science and spirituality increasingly merge, a new worldview is concurrently emerging that embraces the 
idea that energy and consciousness (the physical and metaphysical experience of reality) are a unified whole, 
and that all “things” are entirely and instantly interconnected as one. Building upon the foundational research 
of David Bohm, Buckminster Fuller, Arthur Young, Walter Russel, Richard Merrick, Marshall Lefferts as well as 
Nassim Haramein, Marko Rodin, Peter Rowlands, Vanessa Hill, Elizabeth Rauscher and many other 20th 
century pioneers, a contemporary understanding of the fundamental patterns, structures and dynamics of the 
“cosmic geometry” was created. The insights of both scientific and sacred geometry that have grown over 
centuries of inquiry are now revealing an increasingly accepted model of a fractal and holographic universe, 
wherein the whole is found to be present in every "part" at every scale, from micro-atomic to macro-galactic. 


The pattern that emerged, pictures the interplay of geometries at work, from the micro- to the macro-cosmos, 
from Quarks to Galaxies, are in a state of continuous transition or pulsation. We conceive the Quarks being 
represented by the faces of the "Tetrahedron" which brings stability to the manifestation of mass (Natale, 
2016). Therefore, as long as we have a structure in play as a single energy point, it remains in the state of 
potential energy and does not manifest itself as mass. When this energy point is somehow stimulated, it 
creates an energy line such as the Photon, which does not yet manifest itself as mass. Rather the appearance 
of mass occurs only with the insertion of the third energetic line which encompasses pulsation within a spatial 
arrangement, able to close the figure of the Tetrahedron. In this geometric context, the latter process 
generates the Proton and the Neutron in perfect balance with the resonance of the Electron. The identification 
of the path that nature takes to present its geometry to us would even be simpler if we would consider atoms 
as a construct of spherical vortices of aether with a central axis. This scientific aspect was dealt with by Moon, 
2004, postulating that the geometric shapes of the "Platonic Solids" can also be used to represent wave 
formations in three dimensions, where each vertex point touches the surface of a sphere in the area where 
the vibrations stop to form a knot, exactly as in a three-dimensional geometric vibration / pulsation pattern. 
See, The Platonic Solids, below 


ADLA 


Figure 6: Platonic bodies 
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These geometric forms of "crystallized music", were supposed to be spontaneously formed in space, 
subsequent to a stimulation or a pulsation of any nature. We also note that when the hierarchy of "Platonic 
Solids" are nested into another, the inherent motion always occurs along a path in logarithmic spiral, with the 
ratio of "b". This finds an explanation in the assumption of an arrangement of the Platonic Solids in a 
pulsating spherical vortex, as can more basically be pictured as the fitting if two-dimensional shapes such as 
the triangle, square, pentagon and hexagon positioned in a circle. 


Major questions remain: what is the cause of the motion of electrons? Is this motion regulated by some 
mathematical-geometric law? Why are some elements more stable than others? Some answers come from 
Planck's discoveries which teach us that the radiations of heat and light move in "pulsations" or "packets" of 
energy at a level estimated to be about 10°? centimeters. Planck discovered that the relation between the 
oscillation speed and the size of the energy packet always remains constant regardless of its measurement. 
Therefore, a faster oscillation will be associated to a larger packet, and smaller oscillations to a smaller one. 
This constant relationship between oscillation speed and energy packet size is known as "Wien's displacement 
law". Planck discovered that this relationship is expressed by a single number, which is known as the "Planck 
constant", expressed in a simple equation, which describes how radiant matter releases energy in "packets" or 
"pulsations": E = hv, where E equals the energy obtained from the measurement, v is the vibration frequency 
of the radiation that releases the energy, and h is the "Planck constant" which regulates the flow between v 
and E. 


Planck's constant is 6.626, and it represents a dimensionless constant. In Planck's experiments, a small cube 
was used to measure the energy that passed through a certain area of space, which was assigned a volume 
value equal to one, this for trivial simplicity. However, when Planck formulated the constant, he didn't want it 
to be a decimal number, so he transformed the cube's volume value into 10, which made the constant 6.626 
instead of 0.6626. We can therefore note that depending on the size of the package that is released, it will be 
necessary to measure it with a cube of a different size, and whatever is inside the cube will always have a ratio 
equal to 6.626 units. At this point we should note that the value of 6.626 is very close to 6.666, which is exactly 
2/3 of 10, and therefore we must ask ourselves: what is so important in atomic physics in the mathematical 
ratio of 2/3? Based on geometric principles, we know that when a tetrahedron is perfectly inscribed in a 
sphere it will fill exactly one third of its total volume. 


We arrive here at the notion that the "photon" is geometrically representable by two tetrahedrals joined 
together for a base, as we see in the Fig. 7 below. If this dual structure passes through a cube whose size is 
sufficient to measure only one tetrahedra at a time, it turns out that the total volume (energy) passing through 
the cube will be two thirds (6.666) of the total volume of the cube, to which Planck had assigned the value 10. 


Buckminster Fuller was the first to discover that the photon was actually describable with two tetrahedral 
joined in this way, and announced it to the world at Planet Planning in 1969, after which it was forgotten. 

The small difference of 0.040 between the "theoretical" 6.666 or 2/3, and the 6.626 of the Planck constant, is 
due to the permittivity of the empty space, which absorbs a part of the energy involved. This "electrical 
permittivity of the empty space" can be precisely calculated from the Coulomb equation. This means that the 
etheric energy of space will absorb a small part of whatever energy passes through it. 
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Geometry of the Photon and its Rotation 
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Figure 7: Two tetrahedral joined by a common face, form a photon as seen by Planck's constant (after Moon) 
B: Pulses moving with 180 ° rotation angles on octahedral energy forms (after Moon; C: Rotating tetrahedral 
model of human as a being of light ); D: the photon seen as an electromagnetic phenomenon; E: Light 
interference quantum hologram of the photon, measurement left, predicted right (after Chrapkiewics, Nature 
Photonics, 2016) 


Space allows a little less energy to pass through than what was originally released, and so once we get into 
Coulomb's equation the numbers fit perfectly. Furthermore, if we measure space using tetrahedral 
coordinates instead of cubic, then the relevance of Planck's equation E = hv decays, since the energy is the 
same on both sides of the equation. The "pulsations" of energy that have been demonstrated by Planck's 
constant are known to quantum physicists as "photons". Normally we are thinking of photons as 
"transporters" of light, but in reality, this is only one of their crucial functions describing the process by which 
atoms absorb or release energy. The only thing we know for sure about the term "photon" is that it is an 
impulse traveling through space (since the photon has no mass for it, and is timeless). Yet, it does have a" 
geometric aspect ", and consequently, also the atoms should have a geometric component. 


Bell's inequality theorem also requires geometry at the quantum level. In this context, the experiments of 
Aspect, (2004), that measured properties of photons, originating from one source, but move away from each 
other in opposite directions, in order to establish the correlations between physical properties such as 
polarization. The photons measured in Aspect's experiment revealed an "entangled" state, in which the state 
of the one photon allows us to predict the the state of the second photon. In fact, such a correlated state is an 
example of quantum-superposition. While a digital binary state of yes/no represents a bit, a quantum-bit 
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(qubit) information unit can exist in much more intermediate states, also with regard to the states of 
polarization. The qubit, therefore, is the versatile basic element of the quantum computer, offering much 
more choices per transition than the digital bit, largely increasing its calculation capacity. Alain Aspect's 
experimental results obtained on entanglement of paired wave/particles can be geometrically conceived as 
paired "photons" that are actually joined together by a single geometric "force" such as the tetrahedron, 
which continues expands to a greater magnitude as soon as the photons separate, meaning that these 
photons will maintain the same angular phase relative to each other as the geometry between them expands. 
Thus, both Geometry and Mathematics represent the tools we have at our disposal to understand the 
"resonance structure of nuclear space" in the quantum system which, therby is essentially a container of 
"Information". 


3.4 Rotation Processes 

The next aspect of physics we are going to consider is rotation. Physicists recognize that energy particles "spin" 
when they travel, for example it seems that the "electron cloud" continues to make rapid 180 ° or "half 
rotations" as it moves through the atom. Also, the enigma of spiral movement of torsion waves is explained by 
a recurrent rotational process that can be seen as pulsation. Wherever energy wave/particles are situated in 
the Universe, the ether will always be pulsating according to these geometric shapes, collectively forming an 
effective energy matrix that in current quantum physics is called superfluid quantum space also conceived as a 
liquid crystal. Therefore, every impulse that travels through the ether will have to follow a path through the 
faces of such geometric "fluid crystals" of the ether. This implies that the spiral movement of torsion waves is 
caused by the simple geometry through which each energy impulse must "forcibly” pass during its 
"movement". 


Both Geometry and Mathematics can be used to represent an “information Universe " In the universe where 
all the information is contained within a continuous evolutionary movement, in reality nothing materially 
moves, we can say that matter manifests itself in areas where its energetic state finds a balance with the Space 
in which it is immersed. In this framework, the so-called "space-time" corresponds to an "evolving tensor 
network". Here the geometry of the Riemann network plays a key role in understanding of the basic properties 
of deep information networks or "deep learning" systems. The geometry hangs back on the square root which 
always gives a "dual" result. /1 = 1 and / or -1; “4 = 2 and / or -2; so for all numbers, which makes sense 
because if the numbers are quanta (with dual properties: yes and no / true and false / positive and negative / 
matter and antimatter), and they are arranged in space ... they do not change their position but rather their 
phase 


3.7 Fractality of Nature 

The former concept leads us to observe a "fractal organization" in the Cosmos, what also is called "self- 
similarity at all levels". This is similar to the characteristics of the hologram, in which each part represents the 
whole picture. Geometric patterns created by mathematical fractals can be enlarged or reduced indefinitely, 
but always obtain the same geometric structures. Such structures can be regarded in continuous pulsation, 
which was also deduced in the experiments of Kozyrev and his group [see Kaivarainen A. (1991)], where he 
envisioned the concept that in the Universe generates toroid-like, spherical, formations of energy at all levels 
of existence. 
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Speaking of "pulsation", for example, it has been found that the surface of the Sun actually pulsates in and out, 
just like a fractal attractor does when it reaches field symmetry. The Sun oscillates in constant pulsations with 
its surface rising and falling by about 3 kilometers, and this pulsation occurs in various harmonic intervals of 
basic units of time of five minutes, increasing to a maximum value of 160 minutes, suggesting that the Sun acts 
as a central oscillator of our solar system. Our Sun also has a less known magnetic field, the interplanetary 
magnetic field. Accompanying the rotation of the sun, this magnetic field rotates and forms the Parker Spiral, 
which has a three-dimensional structure exactly the same as the spiral arms of a galaxy. 


The repetition of this pattern in all scales from micro to macro, confirms that the universe is structured in a 
fractal harmonic mode. Fractal patterns has been widely explored by pioneers, such as Mandelbrot, (1983), a 
French naturalized Polish mathematician, using fractality as a means to describe the repetitive patterns of 
plant parts, in addition to the contours of coasts and mountains, the branches of rivers, lightning, clouds, wave 
configurations, etc. On the same "wavelength" are the studies of De Santis,2020 on the means that all nature 
uses to communicate information at speeds not comparable to those defined as maximum by the theory of 
relativity. 


Harmonic lattice vibration and standing wave resonance 


Cube Dimensions Lattice OCD Harmonic Lattice 2-D Projection Golden Sections 


Permittivity of 


Figure 8: A: Permittivity of free space as a function of the golden ratio. B: DNA double helix modeled as G- ball 
dodecahedron resonating up around a central axis. C: Harmonic standing wave sharing energy inside Phi- 
damping that provides the very separation of notes. 


De Santis (see further) identified the formulas that define the ways in which plants are interconnected with 
life in all its evolutionary states (see further). An extension of the theory is the apparent pattern of “neural 
activity” of the cosmos that determine the reactions of its components within the dynamics of reality. In this 
"fractal" model, he postulates that each portion is exactly organized according to the measurements of @ as 
defined by the Fibonacci sequence. This implies the manifestation of stationary tension waves and/or balanced 


etheric flow, which is repeated on all cosmic scales, such as in: 
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1. the human heart (heart rhythms); 

2. the DNA double helix (replication frequency); 

3. the optimal cerebral functioning (hemispheric synchronization); 

4. the fundamental heartbeat of the planet (fundamental resonance of the Schumann cavity); 

5. the musical geometry of creation, thereby following the golden symmetry (@ and O), among others revealed 
in the architecture of human bodies and the whole cosmos. 


De Santis in a conference in Italy, held on January 6, 2021, by the organization “Assisi nel vento”, pointed out 
that the theoretical divergence of plants coincides, even up to the ninth significant digit, with a harmonic 
fraction not of the solar or sidereal year, as one would expect, but of the anomalistic year (Interval of time 
between two consecutive passages of the Sun at the perigee 365.259635 days). 

In summary we shall see that pulsations, distances and any other measure in nature do respect the 
symmetrical field line that informs and shapes it. In this process geometric relations for the field become the 
only way to survive and self-organize. It represents the dynamics in order to infinitely regenerate without 
being self-destructive. In other words, golden ratio measurements are the only way for waves to share space, 
and self-sustain. 


3.8 Prime Numbers and Riemann Function Z 

De Santis, (personal communication) also assessed that the Riemann Zeta function "counts" the prime 
numbers in a way that is still poorly understood by current science. The appearance of prime numbers remains 
mysterious, even in the hypothesis formulated by Riemann about the location of the Primes in the Argand- 
Gauss geometric plane. This is considered valid by the majority of mathematicians, yet there is currently no 
incontrovertible proof of its truthfulness, since the process of the counting of prime numbers is potentially 
subject to errors. In the current state of Art, this is one of the open problems of mathematics, for which a 
million dollars is awarded for those who can solve it. The Riemann Zeta function without yet knowing its 
future in the odyssey of mankind, apart from the mathematical aspects, has deep connections with our world 
in general, ranging from the energy states of atomic nuclei, to the security of credit card numbers and many 
other items in the digital world. 


De Santis, (2019), with his book "Algorithms and geometries of prime numbers", recently, made an interesting 
contribution to the deepening of this knowledge on prime numbers. He also pointed out that inexact 
mythologies exist about the “Theory of Numbers” and related writings of the great mathematicians such as 
Euler, Gauss, Legendre, Goldbach and others. One of the most striking statement is Euler's phrase: "Human 
mind can never penetrate the secret of prime numbers". Of note, the great Swiss mathematician actually said 
so, immediately after he himself had found extraordinary relations in prime numbers. This, essentially, 
included an algorithm in which two distinct sequences can be glimpsed. In fact, his writings bear the title: 
"Discovery of a most extraordinary law of numbers relating to the sum of their divisors". 


With regard to the formulation of Gauss's Prime Number Theorem, it seems that another false myth is 
widespread. This other immense genius established on a statistical basis for the relationship between the 
order number of the Primes and the logarithm of natural numbers, in fact according to unknown intuitions. 
But if the Zeta function, very well known to Gauss, is capable of counting primes with its zeros, and the 
extension of the Harmonic Series to the logarithm of natural numbers, what does statistics have to do with the 
Prime numbers? In his book De Santis sets out two methods for validating Legendre's conjectures, and one for 
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Goldbach's, who was not mistaken in believing that each even number is the sum of at least two prime 
numbers. 


Rotational geometry at all scales of reality 
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Figure 9: Torus geometry at various scales of the cosmos from large (left above) to very small (right below) 


3.9 The Role of Geometrics of the Torus and the Evolutionary Arrow as Universal Algorithms 


The geometric shape of the "torus" is present everywhere in the shapes in the Universe (see Fig.9). Wave 
frequency and resonance represent the phenomena and interconnected links between all levels of existence, 
and the simple concept of toroidal shapes shows us how they work Merrick,2010, Lefferts, 2019. A toroid 
functions as an energy coil that stabilizes an aggregation of cyclic frequencies; it begins as a simple rotating 
energy model in which various frequencies are introduced and incorporated, gradually making a complete, 
complex and integral cycle. Humans can be seen as living toroids, frequencies that circulate intact as we move 
through the information network contained in Space. Our basic toroidal shape emerges from what we call 
"soul or spirit", and we integrate it with multiple frequencies that produce to the energy patterns of the heart, 
the brain and in general the coherence and vitality of our body. 


We hold that the process of life always and only evolves forward, driven by an algorithm represented by the 
term "Evolutionary Arrow", which De Santis detected as written in the spiral shapes of nature such as in 
flowers and plants, mathematically generated from a dimension that is hidden from us. In this theory, each 
event is made up of the sum of two components, one which mirrors the past and is inertial, in addition to a 
relatively small component of the future. The future is defined by us as characterized by a negative time, while 
the past time constraint is considered to be positive. Among anomalous forms (defined as not following the 
phyllotaxis based on @ and therefore the Fibonacci geometry) are vegetables, flowers or plants, and can be 
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described by formulas that provide the succession of prime numbers. We submit that these formula’s, al least 
from a mathematical point of view, provide the basis for some physical laws, including conjectures and 
hypotheses which man has explored and falsified in the past four centuries. In particular, this is based on the 
succession of prime numbers associated with the numbers derived from their products without other 
numerical impurities. These features were found in a formula enunciated by Legendre after the French 
Revolution (1797), and represents a union of two sequences: that of prime numbers and that of their hybrids. 
By purifying the total succession from that of the hybrid numbers by means of the complement set operation, 
the net succession of the Primes is obtained. 


According to De Santis, Legendre's formula is revealed with regard to the morphology of certain flowers and in 
particular on a palm of Madagascar with a rare triangular structure (Dypsis decaryi (Jum}.Beentje & 
Dransfield), in addition to the tricussate phyllotaxis of the Oleander (Nerium oleander L.), geometrically 
showing the solution of the conjecture of Goldbach. Importantly, (De Santis, 2019 p. 20). demonstrated how 
this formula is also present in the "Riemann Z Function". Evidently, there is a close link between the geometric 
shape of the Torus and the Evolutionary Arrow. This finding supports the generalized musical algorithm of 
wave frequencies, as developed by Geesink and Meijer (2017). 


3.10 Integral Connectivity Underlying the Intelligent Evolution Mechanism of Life. 

The evolutionary mechanism of cosmic life, in a process of continuous evolutionary remodeling, work "step by 
step". Consequently, the living organism seems not internally aware of each next step of the evolutionary 
ladder. Any further step is determined by the encounter between the information defining of the step in 
progress, and the information of environment. This implies that the living organism must be open to the 
external environment, and from this concept the following questions arise: 

1) How come that our biology seems to deal almost exclusively with chemicals (oxygen, carbon, hydrogen, 
nitrogen, calcium, magnesium, phosphorus and sulfur), that represent only 1% of a living organism and not by 
the complementary 99% composed of water? 

2) How did living beings, for 99 % composed of water, not dissolve in sea water, but instead organized 
themselves in the harmonic forms that we find in nature? 


The answer may be lying in the fact that in order to explain the functioning of life, the presence of an 
"intelligent algorithm" is required that harmoniously coordinates the birth and evolution of life in nature by 
means of some mechanism of integral connectivity. The self-organization of living organisms requires their 
ability to reduce their own entropy, transferring it to the outside as a modality of energy. In biological physics, 
this is seen in the context of coherent systems. This is actually realized since the molecular components 
apparently are not independent, but are functionally related to each other. In this perspective, as investigated 
by various authors (Haken,1983, Del Giudice, 2010), we see that organs, such as our brain, are centered on 
wave "phase", consuming about 20 watts to function. Compared to a computer centered on the force of 
"strength", even with information processing and related memory that is 10 times higher than our brain, it 
consumes about a million times more energy to function. 


Also, a human, weighing about 80 kg, walking at a normal pace, but driven by the "phase" system, consumes 
about 80W, while the M2 robot of the MIT (40 kg), has a consumption of over 540 W. These major differences 
in functional energy are related to the phenomena of "Resonance" and "Coherence", by wich the human 
organism is centered on the spiral propagation of "phase". All this is instrumented by the generation of 
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wave/particles of coordinated spin and coherent vibration (neg- entropy) from which life emerges. In contrast, 
the wave/particles of machine systems, instrumented on "force" on the basis of de-coherent waves can only 
create inert matter and chaos (entropy). This type of logarithmic spiral propagation of waves in Space, is 
reported in the studies of the physicist in Naples: Palmieri, (2021), as exemplified in his "Unigravitational 
Physics". 


Our brain, as being "phase" instrumented, is divided into two hemispheres, connected to each other by a 
bundle of 200 million nerve fibers or axons featuring neurotransmission. The nerve impulse are propagated in 
the form of an action potentials through specialized junctions called synapses, mounting to 5,000 to 100,000 
per neuron. The estimated total of one million billion nerve impulses, travel at speeds ranging from less than a 
few decimeters to a hundred meters per second. The two cerebral hemispheres have different specializations: 
roughly seen, the left elaborates the analytical-rational thought, the right elaborates the emotional 
components. Yet, the complexity of their interactions escape determinism: the processes of the brain are 
random, stochastic, predictable only roughly in probabilistic terms. The ambiguous state between "chance" 
and "necessity", of free choice but also emotional states, among many other factors determine our awareness 
and actions. Realizing this personal universe, we are faced with at least two questions: 

1) How does the brain "produce" a mind? 

2) How does the brain endow the mind with self- consciousness, seen as a state of mind in which there is 
knowledge of one's own existence, in relation to the surrounding environment? 


To give an answer to these two questions, addressed in a multitude of reports, we find studies of Meijer and 
Geesink, (2019), indicating that the state of consciousness is not confined to our brain, but connected a work- 
space seen as a container of information. In this scientific direction, we should also consider the model 
developed by Hameroff and, Penrose (2014), called "ORCH-OR", who identified quantum mechanism in the 
neural calculations, orchestrated by the tubulin proteins in micro-tubuli of which the coherent vibrations that 
allows the interaction between these brain oscillations and at the Planck space by gravity-mediated wave 
collapse. Both concepts are based on the connection of brain processes with cosmic events such as gravity and 
quantum fluctuations in the superfluid quantum space or aether as treated above. They represent a transition 
vehicle for the transfer of information to and from space, in an "orchestrated" manner. In the brain this occurs 
at temperatures and macroscopic dimensions well beyond the predictions of classical quantum physics, 
currently coined as quantum biology. We note that this "modality in evolutionary form of guided 
communication was earlier identified in the theory of the implicit order by De Broglie, (1925) and Bohm, 
(1951). 


3.11 Beyond the Realities of Fibonacci: a Model Describing Information Processing for the Fabric of Reality 

In this section, we try to avoid the confusion created by the terms: Golden ratio, Golden section, Golden 
number, Silver number etc. as well as the different interpretations that, in Western cultures, still exist of what 
Euclid and Plato called: "extreme and mean ratio" (not mean and extreme ratio). We set the small p = 0.61803 
and the Capital O = 1.61803. It seems unnatural for the human mind that small is of greater value than 
Capital ®. For now, we want to point out only that, according to Keppler, we can compare the Pythagorean 
theorem with a certain quantity of gold and consider the division of a line into extreme and mean ratio a 
precious gem. Kepler was the first to notice that the ratio of any number of the Fibonacci succession with the 
number that follows it, very rapidly in the sequence reaches the theoretical value of the small phi, which is: 
0.618033989.... 
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Pythagoras framed the particular religious secret a "gold jewel with gem". His theorem and small o and capital 
© are closely associated in the right triangle with sides 1 and 2 that in the half of the diagonal have the value 
of the maximum of the rationality: 1.11803, to which adding or subtracting by 0.5 reveals small phi and capital 
Phi. This forms the basis of all the relations of the parts of the five-pointed star and the Pentagon of which 
Pythagoras was the Guru as his own name seems to suggest (Penta Guru). 


V5 
7 =1,11803... 


Fig.10: Pythagoras framed the particular religious secret a "gold jewel with gem". 


We only add that the irrational quantities small p and Capital @ seem to represent the most illogical and 
irrational numbers in mathematics. This, almost implies a serious warning as to the rationality of man, also 
from the point of view of a key number of world harmony according to the Harmonic Worlds of Keppler 
(1619). 


We can summarize the links between the small p, and capital Ọ and the Fibonacci sequence (resulting in 
Binet’s formula) as follows: 


Given the small o: 

= 0,55- 0,5; , 
and the Capital O: 

b= 0,55+ 0,5; 
we have: 


Ox D=1;O- = 1;9+ O= O'+ O= V. 


Let’s see what this implies: 
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Geometry of Golden Section, Number and Fibonacci Sequence 
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Figure 11: Top part: Geometrics of the small . and Capital ®. Part below: the tables of the powers of small @ 
and Capital ® show the links between small and Capital @ in relation to the Fibonacci Sequence. Top part: 
the variable y approaches towards positive from zero to B, towards negative from 0 to D. Metaphorically seen: 
ranging towards positive values can be seen as “ growth of the seed”. What is the meaning of a negative 
growth of a seed? When the growth of the seed stops, the growth of the plant begins in the opposite direction. 
We can therefore give spatial meaning to the positive solution and to the negative solution, using the second 
degree equation in y. 


1/ y= y/(1- y); yı= 0,5 5- 0,5= @= + 0,61803...; y,=-0,5 $- 0,5=- 1,61803...=- Ọ; 


The same is true for the variable x; in the positive direction it is from O to D and the negative from O to A. The 
positive or outward growth is that of the plant, the negative solution refers to the growth of a seed. Applying 
the formulas of the proportion OD: OC = OC: CD called OC = x we have 1 + x: x = x: 1; x2 = 1 + x; x1 = +1.61803 
...; X2 = -0.61803. Down part: we note that the powers of small and Capital ® both start from 1, there are 
two different steps starting from one, as indicated by the initial part of the Fibonacci sequence 0; 1; 1; etc. 


® For the Principle of Mathematical Induction, we can write for Fn as the generic term of Fibonacci succession: 


r = S-IC Nx g" D- "x g"), 

n TỌ ~oa 
and also: 
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F= "= [cos (am) x g"]_ $"- Tx Q" 


n 5) 


Binet’s formula directly provides the value Fa of the umpteenth term of the Fibonacci succession. As 
mentioned before, Fibonacci’s numbers are found in nature and are related to the geometric arrangement in 
space or in parts of organisms seen in a single frame. (Fig. 9). In time, only one element dimensionally retraces 
the spatial sequence of all the parts. In order to have a continuous view, an equation in continuous variables is 
needed. 

Transition from discrete to continuous and then beyond Fibonacci is given when we change n with the 
continuous variable x as follows: 


elma. ei TOt 1) eT nO) 


F(x)= $ 


that for x, belonging to the sequence of natural numbers including zero: x= {0; 1; 2; 3; 4; 5; 6; 7; 8; ...}, 
provides the terms of the Fibonacci sequence: {0; 1; 2; 3; 5; 8; 13; ...}; When we replace x with t (x space with t 
time) we notice that the progression of the event 


is composed of the two terms A and B: 


A= ze 


ei iT(t+ 1) em Inte) 


; B= ze 


B contains the negative value of t which, as treated before, can be interpreted as future time, whereas the 
past has a t which is positive. The geometric layout can be placed on a plane where the geometry of the 3- 
dimensional reality is assumed to be projected. If we start from a space with three dimensions besides time, 
we would see an additional operational dimension or a fifth dimension that, however, we are not able to 
graphically represent together with all the others. 


From the formula e% = cos (n x) +i sin (n x) we can derive the parametric terms to obtain the graph of the 
Fibonacci function continuously under the assumptions adopted, 


xIn(@) xIn(@) xIn(®) 
e 


+e cos[x(x+1)] e 


’ 


sin[m(x+1)] 
v5 V5 


now if we fix an interval of x, for example: -12 <x <+14, we derive the graph: 
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Reality is visible only on the x axis which is the unrolled section of the plane where the three spatial 
dimensions are condensed and this image is the vision of the interactions of another dimension with the three 
spatial dimensions condensed on the plane while the usual temporal dimension is the evolution on the plane. 


Of note, the interpretation of the above needs caution, as it deals with matters not directly perceptible by our 
senses and beyond the boundaries that are is currently identified. With all the caution of the case, it is 
observed that the development in the physical reality of the entity in question manifests itself on the positive 
part of the axis of the abscissa. On the negative part of the axis of the abscissa there would be an anti-reality 
that does not appear in this simplified figure. Yet, two more illustrations (Fig.12) to further clarify the whole 
process: 


Unrolled Reality Projected from the Past and Future 


Figure 12: Unrolling of Reality from the past to future. On the left, the horizontal plane contains all information 
of reality in three spatial dimensions (the height is compressed). The third dimension is now ” free” and allows 
depiction of a fourth spatial dimension; On the right, by the enlarged inset,(in red), the interaction of this fifth 
dimension with the "unrolled" reality is shown. Moreover, the two steps on the number 1 should be seen in 
continuous coordinates. 


Every event of the entity in question appears to have a component in positive time (past), a sort of inertia, and 
a component in negative time, conceived as coming from the future and thus projecting the subsequent ages 
of the entity itself. These two aspects are added to a third modality, which does not appear in the figures and 
which is represented in point 1. This occurs as a birth on the plane of reality as a whole, through the 
interactions of all elements of reality. These three modalities can be conceived as one relating to the 
acquisition of energy, one relating to the dissipation of energy and one relating to an inherent consciousness 
acting upon the operation of reality (Fig. 12). 


This subject in evolution was treated as in the studies on plants made by Mitscherlich,(1909) and Baule, 
(1918). It is necessary to define its maximum dimension which corresponds to a cut of the evolutionary curve 
of the subject, at this moment of the connection between past and future and can be mathematically 
expressed as the return of information that harmonizes the cosmos. According to Knerr, (1899): "the world or 


universe considered as a system, is perfect in order and arrangement, as opposed to chaos ". Everything 
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suggests that the transmission of information that determines the relationships between the various objects of 
reality, is in turn influenced by the extra-dimensional connections (Fig.12 on the left) and therefore is 
operating far above light speed, providing a sort of “cosmic neural connection”. A sequence of small phi’s and 
/or capital Phi’s is able of transform a 3-D vision of dimension into one of multi-dimension n-1. By applying the 
method iteratively, it can be brought up to dimension 1 or on a line indicating the history from whuch it 
originated (as the scalar parameter of quaternions). It is probable that the application of quaternions and a 
simulation with a proper program may lead to very interesting results. Wit regard to the non-observable 
dimension one should realize that a growing or expanding world cannot have subtraction within it, and even 
more so, it cannot be a periodic without a intervention outside the circuit. Yet, the geometrics that appear 
from the hidden dimension clearly shows that the evolutionary dynamic system cannot be extended to infinity 
because otherwise the part would become the whole. The equilibrium of the whole therefore fixes the 
maximum dimensions of one of its parts and it is at that moment that the end relates to the beginning. 


To summarize: in this model system, in addition to the plane of reality which condenses the three usual spatial 
dimensions, there appear the temporal evolution as a fourth spatial dimension and finally a fifth virtual non- 
local dimension, in which one can identify a connection with universal consciousness of the various entities. 
This allows, due to feedback from the future, causes of future events to be found in the present. Thus, the 
whole guiding is coming from a Universal Information Center, seen as sort of Akashi library. Such information 
is supposed to travel at an enormous speed compared to the speed of "c", as the Light limit of reality. The 
evolution of the events of reality is represented on the spiral of the plane (Fig. 12, left). As a convention, the 
speed that manages the reality cannot exceed the speed of light, and speed of photons. Yet, the rotations of 
the information that connects these events to the additional dimension, being one turn of the spiral, is greater 
than 2rc and thus is >6c. 


Finally, a brief mention on the aesthetics of mathematical formulas and reasoning (see Aigner and Ziegler, 


iT 
2010), according to which the golden palm goes to Euler's formula € + 1=0 , which among other things we 
have resorted into our “Formulation of the Beyond Fibonacci”. Without any pretense, the formulation of our 


“Beyond Fibonacci formula”: 
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it is aesthetically pleasing and draws attention to the math we are dealing with, which in addition to the king 
of the irrational, also reflects the emperor of beauty and harmony. 


3.12 Conclusions 

The integral connectivity at the base of Universal life, in continuous evolutionary remodeling, underlies the 
presence of a form of "intrinsic intelligence". On this subject there have been numerous studies, for instance 
the mathematician Fantappiè, (2011), the physicist Majorana, (1937), who connected the concept of 
"symmetry" with quantum states. There are other branches of science that not only have studied self- 
organizing and evolutionary phenomena on the basis of intelligence Diez Faixat, (1996), but have successfully 
built and tested intelligence models. Consider in this context, for example, the neural networks of Hopfield, 
(1982), and the self-organizing and dynamic oscillatory phenomena in water, reported in the studies of 
Montagnier, (2009), Del Giudice E. (1988), with suggestions of " Water memory” (see also Montagnier (2009), 
Del Giudice, (2014)). 
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Classical science has identified some boundaries within certain, still unexplained, phenomena may occur. Yet, 
even having identified the "physical boundary" or the dimension where these phenomena are in play (Klein, 
2015; 2020; Meijer et al, 2020), these hypotheses did not solve the problem of "why" they occur. Despite the 
thesis that the quantum boundary is sub-microscopic or even sub-Planckian, it does not provide the final 
means to explain the creation of life that developed in biological evolution on microscopic and macroscopic 
scales, (from unicellular beings to man). Interestingly, it is as if in a coordinated manner "Life" processes were 
self-learning if not guided, likely as a quantum phenomenon (see also section 1 and 7). Yet, we hold this first- 
life process could not be predicted nor fully explained by the known quantum rules. Another example we can 
observe is that our planet behaves like a huge organism in continuous evolution, as clearly shown by the 
geological phases of growth and evolutionary modification of the conditions of our Planet, (Diez Faixat J. 
(1996). Evolution somehow was fine-tuned to better accommodate Life. In this context it stands to reason to 
consider that evolutionary mechanisms were capable of setting a goal and/or reflect a primordial recipe for 
the fabric of reality. To achieve such a goal, a modality of intelligent thinking did emerge, providing permanent 
observers, or alternatively, was able to create a virtual world with retro-causal capabilities, in this way making 
the future the cause of our actions. A logical interpretation of all this is that the reality we observe is an 
integral part of a timeless cosmic consciousness and that therefore humans are also emerged in this 
consciousness. 


4. The Role of Guiding Harmonic EMF- frequencies in the Fabric of Reality 


Dirk K.F. Meijer (including sections 5- 14) 


4.1 Introduction 

We hold that the architecture of reality is so astoundingly complex, and at the same time seems so fine tuned 
in all of its physical relations that it is highly unlikely that the universe started from zero information. Although 
the Anthropic principle lacks explanatory power and even can be seen as some biased pre-selection of data, 
the very content of discrete natural constants combined with the macro-cosmic features, of the planet we 
happen to live on, is undeniable. We believe that often heard multiverse arguments that are used to explain 
the anthropic context away are speculative since this constellation is unproven and, even worse, untestable. 
Scientifically acceptable hypotheses that presume a potential primordial information are the earlier mentioned 
theories of Steinhardt and Turok, 2002 and, independently, that of Penrose, 2010, on the circular character of 
our universe, framed in cosmology as the rebound Universe (see also section 16 and Fig.46. In a similar vein, 
our present universe may be viewed upon as a previous modality of the present one, in which at least some 
information was preserved as a recipe for evolution. The latter can also be seen as an unfolding of information 
in the Bohmian context, in addition to the ”it from a bit” context in the participatory universe of John Wheeler, 
(see Meijer, 2015). 


Actually, it has been proposed by several authors, such as Ivaldi and De Santis in section 2, that even tinier 
elements should be assumed to exist beyond the Planck scale in a data field containing mathematical and 
geometric relations and presumably complex semantic structures such as qualia (therefore by some framed as 
qualia or phase space). This domain is regarded by some as being 4-dimensional (4 spatial dimensions in 
addition to time) and would represent the earlier mentioned implicate order, according to Bohm as being 
related to the information holo-flux concept (see section 2). 
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Our assumption of the intrinsically created cosmic “entanglement” in the fabric of reality, clearly requires 
further detail and explanation. How can entanglement in physics be created anyway? If in the implicit 
information processing, wave propagation is the essential communication feature, it is required to define the 
very modes of wave form and mechanisms for their propagation (transverse or longitudinal modes or even 
cyclic modalities). We anyhow submit that a type of recursive wave trajectories, in which the wave returns to 
its origin should be involved (Fig. 13). In fact, in the transactional theories of Wheeler, 1945 and Cramer, 2005, 
retarded and advanced waves that probe past and future states respectively, are assumed to return to their 
origin (Fig.15). The same can be said for a bidirectional transfer of pilot wave information as proposed by De 
Broglie, 1987 and Bohm and Peat,2008, by which information flux obtains a self-referential character. 


Entangled/Recurrent/Standing Wave Function 


Figure 13: Representations of entangled recurrent wave function as a spherical standing wave in the structure 
of the electron (A, from Wolf, 2016), as waves that return to their origin after transactional fit with future and 
past wave information (B), as entangled trajectories on a torus (C) and as a fractal spiral construct (D). 


Could the recurrent wave form intrinsically exhibit quantum entanglement properties? (as treated in section 2) 
The bio-physical principle found by Geesink and Meijer, was primarily revealed through meta-analysis of 
biomedical experimentation in animal and human studies, and was later expanded by similar analyses in 
inanimate systems (see Fig. 14). These different studies all showed numerically identical and discrete 
frequency patterns that exactly fitted with the fractal, octave-like musical scale. The musical aspect (see 
section 12) was supposed to be related to the physics of photon and phonon/soliton wave particles and was 
proposed to have a scale invariant cosmic character (Meijer and Geesink 2017; Meijer et al., 2020 d). 
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4.2 How Reality Is Created from Entangled Wave Harmonics 

The hydrogen atom, the element that as building block comprises over 90 % of matter in the cosmos and is 
known as the first element formed after the supposed “Big Bang” and was therefore related to the CMB 
spectra reported, (Meijer, 2021). The underlying math was based on a a supposed complementarity and 
symmetry of many physical phenomena (such as action yields reaction, coherence gives decoherence etc.), a 
pattern also pictured in in the recurrent wave trajectories observed in toroidal and spiral geometries (see 
Fig.13 and 14). 


It is of considerable interest that at the Planck scale the abovementioned wave processes can also be 
envisioned as a combination of three recurrent waves and that the combined processes can be pictured as 
interacting toroidal trajectories (see Fig. 15). A typical features of energy/information flux on the torus is that 
the spiral trajectories arise from the very center, encounter both past and future aspects, rewind to enter the 
center in a self-referential manner (Fig.15). The Torus center is known to be instrumental in the so called 
quaternionic torus movements that can open up to a 4-dimensional domain. 


Toroidal Assembly of Entangled Quantum Wave 


Figure 14: Toroidal entangling of wave information resuting from a set of trajectories, that provide a 
corresponding wave pattern of alternate coherent (green blocks) and decoherent(red) guiding waves 


The latter holonomic 3-D to 4-D dimensional flux process could thereby model the interaction with the 
hypothesized implicate order of David Bohm. In this respect can the recurrent wave trajectories involved (see 
Fig. 15), be seen as returning back to their origin, and can be well exhibit an implicit aspect of entanglement in 
this type of longitudinal wave function. Fig.15, therefore, contains all the separate processes operating in the 
fabric of reality. In this scheme, the nested torus model is used in order to emphasize the fractality of wave 
phenomena and implying that the toroidal flux tubes of different length may introduce the harmonic 
frequency relations, as found both in the work of Moody as well as Geesink and Meijer (see Brueck and 
Meijer, 2020, Meijer, 2021). On the basis of the combined theories presented in Meijer, 2021, we conclude 
that the Harmonic Entangled Wave Theory and the Generalized Music Scale Theory are for a large part 
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compatible and in a way mutually complementary and can be conceived as spiral or toroidal movements as 
shown in Fig.15, (Brueck and Meijer, 2020). 
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Figure 15: The information waves send out to past and future blinks are recurrent and transfer the particular 
information into a “blinking now”, also being perceived as “instant of consciousness”. This information is 
collected in its event horizon memory (middle) and expressed as information units on the Planck scale (blue 
triangle). The blinking now simultaneously receives pilot information from the harmonic information field 
coined by David Bohm “the implicate order”. An intrinsic back-reaction to this knowledge field renews overall 
information of this field. The collective information fluxes generate quantum entanglement of this blinking now 
by which the information is integrated in the collective present. The processes of information flux are 
postulated to have a toroidal recurrent character, both at the level of prior and subsequent blinks (bottom part) 
and bidirectional information transfer between the 3-D Planck scale and the sub-Planckian 4-D information 
field. Toroidal flux tubes of different length, in a fractal context (top part), are instrumental as wave operators 
and guide information with harmonic frequency relations, according to a proposed musical master code of the 
implicate order (from Brueck and Meijer, 2020). 


Here we conceptualize the torus also as a universal operator in the dual transfer of information between the 5- 
D data field to the reality of the 4-D world (top of Fig. 15), here at the Planck scale. Yet, through its scale 
invariant (fractal) character, torus geometry is instrumental both on the level of our own planet and galactic 
system and that of the whole cosmos (see Fig. 10. If the entire integral process pictured in this scheme above, 
implying that the creation of conscious moments is by definition cosmic, it implicitly reveals the presence of a 
collective universal consciousness, (see Meijer, 2019 a). The process of creating conscious moments (blinking 
now’s) is implicitly related to formation of space-time. This is in line with ideas on the ongoing expansion of 
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spacetime as it has been ascribed to the repulsive dark energy force, representing the physical expression of 
the assumed cosmological constant. In addition, the cumulating information in the universe can also be 
conceived as the steady build-up of energy in an entangled state. The recent concept of Verlinde, 2016, who 
earlier proposed that dark energy/matter could have an informational holographic background, would be very 
much in line with this contention as well as the known ER=EPR conjecture of Malcadena and Susskind, 2013. 
Therefore, we argue that the basic process of wave guided blink formation and thus the creation of novel 
information on the Planck scale, does not only lead to the integration of the connective force of entanglement, 
but also to the implicit expansion of spacetime itself, as well as its informational content as registered in the 
zero-point energy/dark energy field, (Fig. 15). 


We suggested earlier that the fractal brain resembles a personal universe (Meijer, 2013; 2014), and that 
consciousness in the universe is scale-invariant (Meijer and Geesink, 2017). This idea was confirmed by several 
authors showing the complexity and informational content of cosmic structure Vazza, 2016) and the possibility 
to conceive the universe as a neural network (Vanchurin, 2020). 


4.3 Quantum States of a Monopole Embedded in a Rotating Toroidal Geometry 


The hypothetical existence of a magnetic monopole would imply that electric and magnetic charge must be 
quantized in certain units. It is known that Bose-Einstein condensates can be used to emulate the magnetic 
monopole. Bose-Einstein condensate have been described by a generalized quantized coherent wavefunction, 
that demonstrates a toroidal geometry. It is proposed that the monopole can be used to describe many 
coherent excitations, embedded in asymmetric wave states that are positioned in a “quantum field”. It is 
considered that a relation between Dirac’s monopole and a rotating torus exists, and can be made visible by a 
Hopftransformation, that maps to each point on the ordinary 3D sphere from a unique circle of points on the 
4D sphere. 


The quantum theory of magnetic charge started with a paper by the physicist Paul Dirac in 1931 (Dirac, 1931). In 
this paper, Dirac showed that if any magnetic monopoles exist in the universe, then all electric charge in the 
universe must be quantized (Dirac quantization condition). The electric charge is, in fact, quantized, which is 
consistent with (but does not prove) the existence of monopoles (Littlejohn, 2007). The monopole potential can 
be the result of extending the spacetime homogeneous manifold to 5D. In electrodynamics, given in the 
homogeneous 4D Maxwell manifold, energy is carried by photons emitted from a charged current, which is 
absent in the homogeneous 5D manifold, hence although the monopole Bosons carry energy, we may describe 
this 5D space-time of the Universe as Dark Matter domain, a vacuum filled with the Bose-Einstein condensed 
Higgs’ bosons (Wong, 2020). 


Some condensed matter systems have a structure similar to a magnetic monopole, known as a flux tube. The 
ends of a flux tube form a magnetic dipole, but since they move independently, they can be treated as 
independent magnetic monopole quasiparticles (Gibney, 2014). The hypothetical existence of a magnetic 
monopole would imply that the electric charge must be quantized in certain units; also, the existence of the 
electric charges implies that the magnetic charges of the hypothetical magnetic monopoles, if they exist, must 
be quantized in units inversely proportional to the elementary electric charge (Gibney, 2014). 
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Magnetic monopoles 
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Figure 16: Cartoons of the magnetic monopole; A: Schematic representations of the monopole creation process 
and experimental apparatus. a—c, Theoretical spin orientation (red arrows) within the condensate when the 
magnetic field zero (black dot) is above (a), entering (b) and in the middle of (c) the condensate reference: Ray, 
2013. Left: Fields due to stationary electricand magnetic monopoles. Right:In motion (velocity v), 
an electric charge induces a B field while a magnetic charge induces an E field. Right: Dirac’s monopole exists at 
the end of a quantum vortex, for example electrons can exhibit terminating vortices. Of note: Dirac monopoles 
can also appear in Bose-Einstein condensates; B: Vorticity corresponding to the monopole. Vorticity Qs is 
calculated and the magnitude of the vorticity is denoted by colour, and the map is linear between the minimum 
and maximum values. For clarity, only the relevant parts of the vector field Qs are shown (Pietilä, 2009); C: 
condensate of cold atoms can be a model for a magnetic monopole, in which the magnetic field jots out of an 
isolated pole, except in one direction where there is no field. D: 3-D toroidal magnetic field; D: Art impression 
of a rotating torus, applying a Hopf-transformation, (reference P. Nylander). A 4-D to 3-D stereographic 
projection delivers a 3-D torus, called a Clifford Torus composed of interlinked Villarceau circles). E: Cut a 
magnet in half and two magnets are created, each with a north and a south pole, no matter how small the 
original magnet. But some theories of particle physics predict the existence of particles with a single magnetic 
pole. Researchers have seen analogues of such monopoles in condensed-matter systems, but they have yet to 
catch the actual particles and measure their mass. 
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There is a relation between states of Bose Einstein Condensates and the energy states of a torus geometry 
(Geesink and Meijer, 2020b). The modes of bright and dark solitons have been theoretically predicted in BEC’s 
and have been observed in experiments. Regardless of the physical system in which they occur, solitons are 
characterized by stable, non-dispersing propagation of either bright solitons or dark solitons of the physically 
relevant dependent variable, e.g., particle number density in BECs. Self-interference of a single Bose—Einstein 
condensate and the creation of ring dark solitons has been demonstrated on a non-simply connected geometry, 
focussing on a toroidally trapped ring-shaped condensate (Toikka, 2014). The phase coherence of BECs leads to 
properties such as quantized vortices (solitons) and dark solitons. Self-interference of a BEC can appear in a ring 
trap and toroidal self-interference is observed, that offers a way to probe the spatial phase coherence over the 
extent of the condensate in the ring including ring dark solitons It has been shown that in a harmonic ring trap, 
the RDS (ring dark solitons) can be made stable (i.e. sufficiently long-lived), therefore, a toroidal trap makes it 
possible to stabilize the characteristic geometry (Morse, 1953; Toikka, 2014). Two fundamental concepts have 
been introduced in Dirac's original paper: (i) electromagnetism is a gauge-invariant manifestation of the 
nonintegrability of the phase of the wave function; (ii) nodal lines of the wave function (spacelike lines along 
which the wave function vanishes) are singularity lines of the electromagnetic potential and the end points of 
nodal lines are points of singularity of the electromagnetic field. At this singularity there is a magnetic 
monopole, such that the total magnetic flux through a closed surface about this singularity is different from zero 
(Costa de Lima, 2001). 


Theoretical motivations behind the hypothetical existence of magnetic monopoles are the symmetrisation of 
the Maxwell’s equations and/or the explanation of the charge quantisation. Dirac (1931) proved that magnetic 
monopoles could explain the discrete nature of the electric charge, leading to the Dirac Quantisation Condition 
(DQC) (Mitsou, 2019). The existence of magnetic monopoles, characterised by their isolated magnetic charges 
similar to electrically charged particles, has been assumed over the years in many theoretical proposals. On the 
other hand, dyons, carrying both magnetic and electric charge, offer a more involved solution leading to the 
DQC, which depends on the underlying theoretical scenario. 


Dirac monopole In Dirac’s formulation, magnetic monopoles are also assumed to be point-like particles with 
quantum mechanical conditions, establishing the discrete nature of their magnetic charge. In spite of 
monopoles formally symmetrising the Maxwell’s equations, a numerical asymmetry emerges in the DQC 
(Mitsou, 2019). A microscopic mechanism by which trimerization leads to a modulation of magnetic exchanges, 
and therefore magnetic monopolar and toroidal orders emerge from the combination of 120o anti- 
ferromagnetism and trimerization. The experimentally observable signatures of magnetic monopolar and 
toroidal orders have been identified in the inelastic neutron scattering cross section, simulated from a 
microscopic model of LuFeO3 (Fogetti, 2019). 


It is considered by Geesink that a relation between a rotating torus and Dirac’s monopole, exists and can be 
made visible by applying a Hopf-transformation, that maps to each point on the ordinary 3D sphere from a 
unique circle of points on the 4D sphere. A 4D to 3D stereographic projection according the Hopf Fibration 
results in a 3D torus called a Clifford Torus composed of interlinked Villarceau circles. The circles form a fiber 
bundle called a Hopf Fibration and the torus embedded in R3 is an asymmetric reduced-dimension projection of 
the maximally symmetric Clifford torus embedded in R4 (Borelli, 2012) and see picture 3. 
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Figure 17. Art impression of a rotating torus, applying a Hopf-transformation, reference P. Nylander.The Hopf- 
transformation maps to each point on the ordinary 3D sphere from a unique circle of points on the 4D sphere. 
The rotating circles form a fiber bundle called a Hopf Fibration. A 4-D to 3-D stereographic projection delivers 
a3D torus, called a Clifford Torus composed of interlinked Villarceau circles). 


Geesink and Meijer described the eigenvalues of a torus according to a coherent quantum wave equation 
(Geesink and Meijer,2014). It is proposed that a monopole can described by a quantum equation of a 
distribution of coherent energy (3-D semi-harmonic oscillator) as found for masses of elementary particles, 
EPR-experiments, Bosons, fermions and Bose Einstein condensates (Geesink and Meijer, 2020a). Probably 
monopoles have the same quantum behaviour as Bose Einstein condensates, but have a rotating toroidal 
geometry. It is considered that a relation between Dirac’s monopole and a rotating torus exists, and can be 
made visible by a Hopf-transformation, that maps to each point on the ordinary 3D sphere from a unique circle 
of points on the 4D sphere. The monopole can be described by a quantum equation of a distribution of 
coherent energy (3D semi-harmonic oscillator). 


5. The Guiding of Life Processes from a 5-D Manifold Information domain 


5.1 Introduction: The Concept of Wong and Chow 


A “5-D model theory of life” was recently proposed by Wong et al, 2019, 2021, in which the creation of life 
was conceived as a process of symmetry breaking from a homogeneous 5 D spacetime manifold to a 
inhomogeneous 4-D one, which should involve the formation of separate torus-like manifolds. These, in turn, 
create magnetic monopole bosons of a diagonal long-range order, thereby exhibiting a Bose Einstein 
condensed space. In life forms such a monopole boson field could be formed through resonances of carbon 12 
nucleus hard-sphere (which is a component of all life forms) in DNA and RNA. The build-up of the genetic 
material is accomplished through quantum-tunneling of one hexagon onto another in an adjacent hexagon 
layer, creating RNA, while interaction with the pentagonal nitrogenous bases set can be seen as forming the 
surface of a Bucky ball, by which a standing wave of bosonic monopole is realized (see Fig. 16 and 18). 
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5.2 Symmetry breaking from “homogeneous” 5-D to “inhomogeneous” 4-D 


The 4-D inhomogeneous Lorentz manifold can be obtained by a space dimension projection from a 5-D 
homogeneous space-time manifold (Wong et al., 2014). This topological projection is irreversible and is shown 
to be mathematically equivalent to the Perelmann-entropy Ricci-flow mappings (Perelman, 2002;2003) in 
deriving the torus-type of the spherical 4-D Lorentz mass distributions (Kaluza, 1921). 


This extra component of the solution was originally proposed by Maxwell,1864 and was coined as the 
magnetic monopole potential. It was relatively recent that we have derived its explicit form (Wong et al., 
2018). It was then possible to derive the explicit monopole unit as +2ec and -2ec. Where they were the 
product from two oppositely charged, opposite momenta along the 3D spherical radius, and massless spinor 
solutions to the Dirac linearized 5D equation. Because of the opposite momenta of the spinor pair, this 
magnetic monopole magnitude must be carried by two Diagonal Long Range Ordered Bosons with opposite 
magnitudes. Since each charged massless spinor like a neutrino has quantized momentum and energy, these 
massless charge neutral Bosons also carry energy, despite being in the Bose-Einstein condensed state. It is this 
mathematical feature that makes them equivalent to the Higgs Bosons (Higgs, 1964). And they must 
completely fill the homogeneous 5D manifold. 


5.3 Big Bang in Another Light 


Recognizing that the universe is generally supposed to have started as a Big Bang with absolutely nothing, that 
is with no time and no space, the homogeneous 5-D universe must be given by a Higgs vacuum. From which, 
the creation of mass through space projections or the equivalent Perelmann mappings must be equivalent to 
the excitation of this Higgs vacuum. If it is in some way mathematically related and obtained by excitation 
giving rise to the symmetry breaking of the Higgs bosons via either the breaking of their “Diagonal Long-Range 
Order” (DLRO) or the explicit breaking of the charge neutrality, and therefore the Bosons itself, such that a 
charge density distribution term to the Gravity tensor equation can be realized and the Einstein Cosmic 
constant explained. And how the truncation on the bosons energy range together with choice of remaining 3D 
space symmetry can result in the natural forming of molecules that have natural excitation spectra, that can 
be divided in turns of coherent and de-coherent (Geesink and Meijer, 2018), a very essential philosophical 
point raised by Schrodinger (Streltsov, 2017). And lastly at the lowest frequencies how it is correlated to the 
life forms’ DNA spectra (Wong et al, 2014; Wong et al, 2019). 


It is these loose ends to the 5D grand unified field theory (Wong et al. 2014), (our intension to attempt address 
in this paper. We had previously proposed that the creation of the universe started with the creation of a 
homogeneous 5-D manifold (Wong et al. 2014), and obeying uncertainty principle. Such a manifold than has 
an enclosing 4-D homogenous Maxwell manifold boundary (Maxwell, 1865). Because of that, the universe 
started with a Big Bang, with infinite energy, carried by the Diagonal Long Range Ordered monopoles, and 
photons (Wong et al., 2018). Since the monopoles are of DLRO, they must be in the Bose-Einstein ground state 
(Wong et al, 2021). It is this phenomenon that these monopoles are in fact the Higgs Bosons (Higgs, 1964). But 
because of the simultaneous photon existence on creation, as the monopole magnitude is composed of the 
direct products of e and -e opposite momenta pairs of massless e-trino, and anti-e-trino, the photons that 
arises from the natural breaking of the charge neutrality of the monopoles, into equal numbers of massive e 
and -e Dirac spinor, that obeys gauge invariance. 
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5.4 5-Dimensional Magnetic Monopoles and the Higgs Bosons 

Unlike the photon, as when its momentum is 0, so is its energy. Thus, the photon cannot exist in the Higgs 
vacuum, and therefore cannot exist in the homogeneous 5D manifold. In another word, inside the 5D domain, 
we cannot have photons. To some this can be viewed as a “black hole” region. Meaning the concept of a 
“black hole” as such an infinite sink of matter cannot exist in the 5-D universe, irrespective of gravity (Liu et al., 
2019; Abdul- Mashi et al., 2020). Thus, this excited angular momentum must be balanced by an equal but 
opposite angular momentum from the rotating masses outside the 5-D domain and in the enclosing 4-D 
Lorentz manifold. On the other hand, Heavy hydrogen with an extra neutron is not a Boson, E, becoming the 
molecular binding energy cut-off, leading to the coherent and de-coherent series for molecules studied by 
Schrodinger, Geesink and Meijer, 2018 and many other physicists. It is not necessary to apply the Einstein- 
Kaluza-Klein compacting of the proper time to unify with electromagnetic theory, as the homogeneous 
Maxwell 4-D is a natural boundary of the homogeneous 5-D manifold and thus will coexist with the Lorentz 4D 
manifold, (Fig.18). 


5D Geometry of Life and Magnetic Monopoles (Wong et al.,2019) 
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Figure 18: A: Images of DNA and RNA with “base to base” separation gaps in which a monopole boson field 
tunnels from one layer of nitrogenous base to the next if exceeding the wavelength of the space gaps. B: fractal 
picture of hexagon/pentagon model of C1. C: C12 hard-sphere dense packing model; D: Cartoon of a magnetic 
monopole bosonic field. 
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5.5 Cosmology and Torus Geometry 


Going down in the C cut-off value after protons, neutrons and electrons were created, stars and planets having 
self-rotations and a dipolar magnetic field. Finally, on the climatic surface of a planet allows further breaks of 
the 3-dimension space symmetry into 2D x 1D, as gravity defines the normal axis similar to the Perelmann- 
Ricci Flow mapping, thus favouring formation of 2D type molecules. As represented by the toroidal topology 
(Lu et al., 2020; Geesink, 2020), this would then make the z axis of the toroidal an entangled variable between 
the B, D Bosons and a quantum spectrum, with Carbon-nitrogen molecules creating the nitrogenous bases. It is 
the thermal averaged excitation energy from that and the allowed quantum tunnelling of the B, D DLRO 
bosons along an RNA or in a closed loop in a DNA. Thus, we have the B and D eigenfunctions representing the 
genome spectra. 


Equation 1: E=h. wres. 2"? 3m 

En: Coherent Energy distribution, Wrer: reference frequency 1 Hz, Å: Reduced Planck’s constant, 

n: Series of numbers: 0, 0.5, 2, 4, 5, 7, 8, -1, -3, -4, -6, -7; m: series of integers: 0, 1, 2, 3, 4, 5, -1, -2, -3, -4, -5; 
p: series of integers: <-4, -4, -3, -2, -1, 0,1, 2, 3, 4, 5, 6, > +52, 


To understand Equation (1) let us consider a semi-conductor band, with an empty CB band separated to the 
filled VB band by a positive band gap. An electron can be excited from the VB into the CB. As this happens, the 
Coulomb binding will create an exciton, which is obviously a Bose-Einstein condensed Boson, as its center of 
mass has no translation motion, with quantum energy orbital levels within the band gap. These orbital levels 
depend on the effective masses of the electron and the hole, a property due to the crystal lattice structure. 
Suppose, we imposed a toroidal boundary, then it is obvious that both the excited electron and the hole closed 
orbits must wind around the toroidal. Pictorially we can compare such an orbital to winding a rubber band 
around a metal wire, then band the wire into a closed toroidal, which then gives us the expression for 
Equation (1). The more stable the T value as needed for the specific life form, the better would be the DNA 
spectra to control the reproduction of proteins and cells in the body. With this simple mathematical 
estimation, we show the importance of climate change on the survival of all life forms on earth. 


5.6 Building-blocks of Life 

As the B, D Bose-Einstein condensed state is excited by introducing Eo/kT>O0, it simultaneously created a 4D 
non-homogeneous Lorentz manifold through a Perelmann-Ricci-flow mapping, thereby creating a toroidal 
structure, thus all energy eigen-solutions due to the kinematic of the masses contain within must satisfy the 
toroidal boundary (Fig.19). This condition was suggested by Frohlich in 1968. It is due to such imposed 
boundary condition, that led Geesink and Meijer to come up with Equation (1). Based on this formula and for a 
non-charged molecule, such as water, (Geesink and Meijer, 2018) normalized its weight of 18 atomic mass 
unit as 1, and considered its spinning energy spectrum which must be proportional to its weight, satisfying 
Equation (1), they found that there exist two other atoms/molecules that will also be coherent. They were 
Carbon and Hydrogen molecule. The weight ratio of Carbon to water is 2/3, while Hydrogen molecule to Water 
is [1/3]. 


It is therefore clearly verified that the fundamental set of coherent molecules obtained via the Perelmann- 
Ricci-flow mapping is water, carbon, and hydrogen. This essential result recognition shows the importance of 
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these 3 elements as the key building blocks for more complex importance bio-molecules, such as sugar, 
proteins and fats, and must be the building blocks in all life forms. Other coherent molecules consisted of 
other elements obviously can exist, but are less essential as they all satisfy higher products of the Lie group 
generators. A detailed list of bio-molecule EMF frequencies was provided in Geesink and Meijer, 2018. The 
coherent biomolecular spectra span from roughly 10 Hz to 500 Hz. Because of the low energies, it contains 
more resolvable information than the higher frequencies, and actually coincide with our modern 5G 
telecommunication. In fact, the same spectra cover all the life forms DNA spectra and is used in the growth 
mechanism. Hence, constant exposure to such external radiation source would be harmful to the proper 
growth of our body. Unless there is a technological way to prevent our body exposure to the 5G 
telecommunication sources it should not be used. On the other hand, realizing this coherence spectra can also 
be applied beneficially to induce our body to counter cancerous growth. One method is targeting the 
cancerous growth by applying a corrective radiation through the nerve system via the technique of 
acupuncture. Both of these topics certainly deserve further research. It was well-known that soothing music in 
this audible range helps our body and mind, while exposure to decoherent noise is harmful. 


Superfiuid Sub-Quantum Information Field: 5-D Homogenous Manifold 
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Figure 19: Symmetry breaking is depicted from a 5-D homogeneous manifold to a 4-D inhomogeneous Lorentz 
manifold with a 4-D Maxwell boundary. The 5-D manifold, also called superfluid sub-quantum information field 
of condensed bosons, that reflects a musical master-code seen as frequency phase-space information. In the 
symmetry breaking process magnetic monopoles of a diagonal long range ordered type (left) as well as 
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photons/phonons are formed (right). Phonon/electron interactions can create longitudinal waves called 
solitons. These have been shown to provide information for proper 3-D protein folding (left below) and 
coherent structuring of water-molecule clusters (middle, right). Magnetic monopoles are hypothesized to guide 
the functional formation of DNA and RNA, in the building up of coding DNA in the nucleus of the cell (midlle 
below). 


5.7 EMF Resonance and Life Forms 


Although the coherent molecules such as water, hydrogen and carbon are essential building blocks for 
hydrocarbon bio matters, such as proteins, fats, muscles, bio-cells, etc., we still need a mechanism over and on 
top of energy to make them happen and grow so that we can get life forms. It was postulated by us (Wong et 
all., 2019) that this came about because of the matching of the DNA frequency spectra which are of DLRO as 
they are eigen-solutions of the B, D bosons to those of the coherent molecules, such that via formation of 
ODLRO in the bio-systems can such ordered matching occur. In another word, it is via a superconducting 
transition that the coherent molecules were assembled to form the bio cells, proteins, fats, etc. and eventually 
the entire life form (Fig.19). 


The superconductivity phase transition can occur if the environmental temperature Tis below the 
superconducting critical Temperature Tc. As such the life form’s body temperature T must remain below the 
Tc’s for each and every bio cell, and bio-structures within its body. But since the coherent molecules building 
blocks are charge neutral, all bio-structures, its electronic structure can only be semi-conductor like, with a 
partially filled valence band and an empty conduction band separated from the valence band with a positive 
band gap G. Such a band structure resembles that of the known High Temperature Cuprate Superconductors, 
Wong et al., 2004; 2008). Hence, the bio-growth mechanism is the same as that in the ceramic HTC. The DNA 
of a life form is composed by the stacking of two linear chain of “side by side” nitrogenous bases. Within each 
nitrogenous base, there are three side by side carbons, and then separated with a nitrogen on both ends, 
before attaching to a backbone carbon twisting chain. There are in fact 3 such distinct bases that permit the B, 
D bosons that might exist in the, side by side, carbon nuclear time frozen 5D cores to quantum tunnel to the 
adjacent level base, while there is one end cap nitrogenous base, that only allows for reflection (Fig.19 and 
20). 


Hence, a closed loop of the B, D DLRO can be formed. Because the B and D are DLRO bosons, that are in fact 
the magnetic monopoles, their quantum flux unit is governed by a n rotation instead of 2m, the 3 adjacent 
carbons within each nitrogenous base then exactly satisfy this gauge requirement. It is this topological 
confinement and the 3D space dimension projection into 2D x 1D that must happen according to the 5D 
symmetry breaking we are led to the formation of these 4 nitrogenous base structures. Because of such 
features of the 4 nitrogenous bases, there are different stacking orders possible in the formation of the DNA of 
a life form. It is such distinct stacking orders that give the genome. Since each specific order stacking within the 
DNA contains a unique DLRO spectrum, it would induce a similarly order the choice of coherent molecules via 
a ODLRO phase transition of the VB holes to form the specific bio cell and its Point Group structures. 


Then starting with the explicit monopoles, we show its mathematical equivalence to the Higgs Bosons. 
Through that established a Higgs vacuum in the time irreversible ever expanding 5-D Universe. Each step of 
our investigation led to other branches of scientific researches. Including the ideas of Schrodinger that Life is a 
fully quantum phenomena. In particular in this current paper, we try and connect the Frohlich’s idea of the 
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coherence quantum vibration sequence in biomolecules, thus justifying the Geesink-Meijer, 2018 formula for 
the coherence biomolecules (as mentioned by Wong and Chow, 2021). Perhaps of most interest is, that it did 
lead to the identification of water, carbon and hydrogen as the essential building blocks of all bio-materials 
Geesink, 2020. Last but not least, Wong et al, 2020, 2021, were able to connect the Einstein’s Cosmo Constant 
in the Gravity tensor equation to that of the energy density derived from the thermal excitation of the Higgs 
vacuum, a result due to entropy as postulated in the Perelmann’s mappings. 


5.8 The Geesink/Meijer coherent molecules 


It has always been the most mysterious question to us human as to how and under what necessary conditions 
can life forms exist on a planet. 75 years ago, Schrodinger the physicist that initiated Quantum Mechanics 
postulated that ‘LIFE’ is also a quaantum-phenomena. Yet this connection remains unanswered. While it is well 
known that water plays a necessary and key role. And to this day, we make it our goal to find water on other 
planets as our condition for hope of also finding life. More recently, Geesink and Meijer, 2018, successfully 
derived a low frequency spectra formula for bio-molecules, starting with water, as represented by a toroidal 
structure, such that other elements essential to life, such as oxygen, carbon, nitrogen and hydrogen can all be 
fitted into the same formula, dividing it into coherent and de-coherent. Because their formula fit so well to our 
knowledge of bio-rings, it is very interesting to investigate the Geesink coherent, de-coherent spectra formulae 
which is based on the molecular weight, by standardizing the water molecular weight as 1: 


E(n,m,p) = hw(ref)24n34m2p. (1) 


where w(ref) is a cell specific frequency, assuming the Debye phonon spectrum dependence on the molecular 
weight, and p, m are + and - integers. 


n=0, 0.5, 2, 4, 5. 7, 8,-1, -3,-4,-6,-7. 


the 0.5 factor comes from hydrogen atomic weight which is 1/2x(1/3)2 as will become clearer as we discuss 
the essential molecules for life: water molecular weight as 1 representing the SU(3) generators Cartan identity, 
together with oxygen and carbon. 


m=0,1,2,3,4,5,-1,-2,-3,-4,-5. 


p=<-4,-4,-3,-2,-1,0,1,2,3,4,5,6>52. 


We need to start with Lie algebra and the homogenous 5-D manifold, which is given by the Fermat’s sum. It is 
clearly proved by Perelmann that in order to obtain the 4-D inhomogeneous Lorentz manifold, where all 
kinematic of masses obey Special Relativity, a Ricci-Flow entropy mapping must be enacted, leading to the 
Lorentz manifold expressed in the topological shape of a toroidal. That requires the choice of an axis 
perpendicular to it, that can be considered as another mapping of the 4th space variable onto the time. In Lie 
algebra, this is the Lie Group SU(2), leaving the toroidal manifold as that of SU(3), being a conformal mapping. 
It is this mathematical fact that gives us the Gell-Mann standard model for all elementary particles. In terms of 
SU(3) generators, one then leads to the fractional Quark charges, with the hadrons governed by Lorentz Gauge 
invariance. In short the Cartan generators of SU(3) are given by 2/3, 2/3, -1/3 with its conjugates -2/3, -2/3 and 
1/3. satisfying the Cartan sum. As suggested by Frélich,1968 and extended by Geesink, 2020, all molecules 
with mass must also be formed then by the sum of SU(2)+SU(3) generators, and within the geometrical 
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toroidal. The SU(2) only gives us the leptons. As molecular weight is always positive, it must only be given in 
terms of the square of the Cartan generators, which itself are governed by the Cartan identity sum. Hence 
when Geesink et al, 2019 selected water as the base of the identity, they in fact defined that 18 nucleon 
atomic weight is fixed as 1, given by: (2/3)*2+(2/3)42+(-1/3)2=1, and this is represented in the 4D Lorentz 
toroidal manifold. 


This itself does not mean the hydrogen and oxygen in the chemical formula of water quantum state is 
somehow shown as a toroidal. Rather it is that if water is created out of 5-D by making a Perelmann mapping, 
then it is within the toroidal geometry. Following this rule, all molecules with weight expressed in terms of 
squares of the Cartan generators only, it’s phonon spectra are considered as coherent, because they do not 
get out of SU(3). Should we find that we have any factor, such as (1/2)42; (1/5)42; (1/7)42 etc, then such a 
molecule’s phonon spectra would have to be decoherent. It is under this that we analyze the molecular weight 
of the nitrogenous bases in the following. Lastly, the Meijer and Geesink, 2014 phonon formula, expresses 
superpositions of concentric toroidals. They can be stacked or with different center void radii, one enclosing 
the other, etc. Such geometry are in fact common in nature as shown by galaxies, and cyclones on earth. While 
by investigating the phonon/photon absorption spectra of any molecule, we can also confirm whether it is 
coherent or decoherent and it should be able to be verified and checked by the Cartan sum rule. Asl 
mentioned, [SU(2)+SU(3)]xL is the only result we can get from Perelmann mapping. Then how can we have 
decoherent spectra? The answer is that the Perelmann mapping is an irreversible entropy mapping, thus obeys 
thermal conditions. As we insert this extra input, the phonon spectra for a specific molecules no longer has to 
be only given by SU(3), and obey the Lorentz gauge. As is obvious, if we destroy the 3D space homogeneity, 
into 2Dx1D, then the Lorentz gauge is replaced by the Chern-Simmons gauge, with significant eigenstates 
structure. See the solution in a paper in Phys. Rev. A, on the relativistic 2D hydrogen problem. 


The weight of a molecule is overwhelmingly due to the constituent atomic weight, as the electrons are only of 
order 1/1000 of the nucleus. Thus, using the proton and neutron weight scale as 1, water has a nucleon weight 
of 16+2=18. Geesink proposes that water should has a topological shape of a toroidal. According to the SU(3) 
Cartan identity, it would be in turns of [2/3]42+[2/3]42+[-1/3]42=1. This Cartan Sum Rule then has a 
geometrical structure form of a toroidal, with the tube radius represented by 1/3. 


The toroidal center core radius remains arbitrary, in agreement with Geesink’s topological shape. [9] We like 
to point out that this is in agreement with Perelmann-Ricci-flow mapping (Perelman, 2002), a necessary 
topological mapping that will create a 4D Lorentz manifold out of the 5-D homogenous manifold. 


Now considering the oxygen O2 molecule, we have 
(32/18]=1+7/9=1+[2/3]42+3[1/3]42, which is a toroidal with attachments geometry. 
Hydrogen H2=2/18=[1/3]2 is only a line geometry. 

The combination water can be expressed as 


(16/18+[1/3]*2]=[2(2/3)42+(1/3)42], which is indeed the simple SU(3) toroidal. That means it represents the 
realized Perelmann Ricci-flow mapping, 2Dx1D toroidal space form, we need the linear sum of the SU(3) 
generators. 
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To understand this let us investigate the Carbon 12 nucleus. On it, we have 6 protons and 6 neutrons, arranged 
into three hexagons and 6 equilateral triangles. According to the Gell-Mann standard model. The proton and 
neutron are the gauge invariant product of three quarks: namely up-up-down. and up-down-down. The up 
Quark has a fractional charge [2/3]e, while the down Quark is given by -[1/3]Je. And 2/3, 2/3 and -1/3 forms the 
set of SU(3) generators. Thus, the gauge invariance restricts the linear sum of these generators to integer. 
Since carbon 12 nucleus is a spherical object, the gauge implied linear sum rule is applied to 3D space 
symmetry, and not that of the toroidal geometry (Perelman, 2003). None the less, on the nuclear surface, it is 
still a 2D, and the hexagon and triangles are and must be the mapping result similar to that suggested by 
Geesink et al., 2019 for water. In fact we can go a step further, and look at the surface of the Bucky Ball. There 
we found on top of hexagons, we have pentagons, replacing the triangles. It is this very feature in 2D, that we 
find all the bio-rings are given in terms of hexagons, pentagons and triangles. There are no other geometrical 
shapes. Hence, the Geesink picture for water indeed should be valid. 


Now consider the molecule 2[CH3], its molecular weight is 
30/18= [1+(2/3)] (2), while the molecular weight of CH3 is equal to 1/2+1/3 clearly decoherent 


Thus, CH3 is an essential building block of bio molecules similar to water ‘plus carbon’. Of the most important 
and interesting bio-rings are therefore the’ nitrogenous bases that makeup the RNAs and DNAs in all Life 
forms. 


Let’s look at the nitrogenous base Uracil. (see Fig. 18) for all the nitrogenous bases It contains 
O02+2H2+N2+4C. Thus, its molecular weight normalized to water is 

={1+(2/3)%2+3(1/3)%2} + 2(1/3)42 + {1+(2/3)42+(1/3)*2} + 4(2/3) 
={1+2(2/3)2+6(1/3)42+4(2/3)} 
={2+5(1/3)42+6(2/3)42}={3+4(1/3)2+4(2/3)42}={5+2(1/3)2}. (3) 


The 2(1/3)42 denotes the two different attachments of either O or H to the hexagon vertices. While the 5 
denotes the topological degrees of freedom from 3 vertical axis choices + 2 parities of the toroidal structure, 
represented by the hexagon. And a clear indication of a toroidal of tube of radius (1/3), similar to water, and is 
actually resulted from the covariant Carbon in the nitrogenous base. The molecular weight of carbon 2/3 can 
be also expressed as (2/3)42+2(1/3)42. Meaning it is both symmetric in structure to 3D and 2Dx1D. No other 
essential elements can do that. Thus, due to this, carbon is vital to the formation of bio-rings. 


Now let us investigate the corresponding end cap nitrogenous base in the DNA, namely Thymine. It consists of 
the same hexagon ring of 4C and 2N, with the change in attachments of 20, 2H and H3C. Comparing to Uracil, 
the only different is an extra H2C molecular weight. 


H2C=14/18=7/9=(2/3)42 + 3(1/3)42. (4) 


Thus the weight becomes {5+2(2/3)42+(1/3)42}=6 exactly. This exact factor 6 for Uracil corresponds to the 3 
vertical axis, passing through the 3 adjacent Carbons in the hexagon, times the 2 up, down faces differences 
instead of the 2 additive parities, making it a reflecting end cap on one face, and a transmitting through the 
reverse side. Such a property is then vital to allow for the monopole boson fields as discussed in our recent 
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paper [9] to go around from one RNA side to loop around to the other RNA and thereby complete a quantum 
loop. 


To further prove the point, let us consider another in between nitrogenous base Cytosine. It differs from 
Uracil, by missing an H, and replacing a O with NH2. Thus, we get the molecular weight as 


{5+2(1/3)42}-(1/3)42/2-2(2/3)42+2(2/3)42={5+(3/2)(1/3)42}={5+3(1/3)42(1/2)} (5) 


The presents of the (1/2)3(1/3)*2 term shows it is a de-coherent ring structure, as the factor 1/2 is not a Cartan 
generator. While the factor 5 is the degree of freedom 3 axis and 2 parities. 


Lastly let’s consider the nitrogenous base Adenine. Compared again to cytosine, we replace O by H, and add 
CN2. We get 


{5+(1/3)(1/2)}-2(2/3)*2+(1/3)*2(1/2)+[(2/3)+{1+(2/3)42+(1/3)*2} 
={6+(1/2)(2/3)2-(2/3)*2+(2/3)+(1/3)2} 
={6+3(1/3)*2+(2/3)%2(1/2)} (6) 


The factor 6 for the toroidal degrees of freedom of Adenine as compared to the factor 5 for Uracil is the result 
of the single pentagon attachment, making it having the extra degree of top and bottom, while the factor 
3(1/3)42 is the result of parity w.r.t. the 3 perpendicular axis. Again Adenine contains a de-coherent factor of 
(2/3)42(1/2) replacing the 3(1/3)*2(1/2) in Uracil. 


In fact, the same de-coherent factor exists for the remaining nitrogenous base Guanine. The only difference in 
molecular weight is an extra O and H. Therefore, we have 


{6+3(1/3)2+(2/3)*2(1/2)}+17/18={6+3(1/3)%2 + [5(2/3)42+(1/3)%2](1/2)} = {6+3(1/3)42+[1+3(2/3)%2](1/2)}. 


It is vitally important to have the de-coherent factor (1/2), for the in between nitrogenous bases so that the 
random stacking of all the bases can change and evolve giving raise to evolution and a distinct genome 
spectrum for each individual life form. The de-coherent part in Guanine contains a 1, representing the present 
of a broken hexagon attachment to the important nitrogenous common carbon ring. 


Indeed, we see that the Geesink and Meijer, 2019; Geesink, 2020 coherent and de coherent spectra formula 
appears to be valid and plays a role in the understanding of the quantum aspect of Life as suggested by 
Schrodinger 75 years ago Schrodinger, 1967) 


The topological geometry of the nitrogenous bases does not change the quantum monopole loop spectra in 
the DNA, but it does provide a perturbation boundary condition effect to the DNA twisting itself, thus 
produces near infinite adjustment modifications possible, which in turn allows for the in coherent effect from 
the nitrogenous bases to induce the evolution of the life form, a very important physics that is build in for all 
survival of the fittest. [see chapter 12 of reference 1, for which we will not repeat here.] 


5.9 Survival of Life Forms 


To explain this survival of the fittest, let us consider the general structure of bio-cells. A similar creation of the 
bio cells structures similar to the bio-rings geometry would result is point group like structures that also obey 
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2Dx1D symmetry, which is similar to clay, which is mainly silicon and the High Temperature Ceramic 
Superconductors (Wong and Ching, 2004). These structures lead to Semi-conductor like band structures, with 
positive band gap between the VB, Valence Band and the empty CB, Conduction Band. Except that for the HTC 
superconductors, the VB is partially filled, due to Oxygen in the 2D ring layer structure, quite like the CuO 
plane in HTC ceramics, (Ching et al., 1987). Thus, these bio-cells are p type conductors in its normal phase, and 
would become superconducting at Temperature T below its superconducting transition Tc, yet still within the 
water phase temperature range, (Wong and Curatolo, 2008), As that happens, the hole state becomes Bosons 
with ODLRO, Off-diagonal-long-range-ordered, with specific binding gap matching to extend the DLRO of the 
specific eigen-energy monopole bosons within the DNA of the Life Form. This induced Long Range symmetry 
then provide the growth mechanism to the multiplying of the different bio-cells. The genome spectra in the 
DNA, thereby induces the multiplicity of the different bio-cells in the body. Similarly, the decoherent 
nitrogenous bases within the DNA causing the genome evolution leads to the death and rebirth with evolution 
of the bio-cells within the life form. Such evolution is expected to occur in all lives, from viruses to human from 
generation to the next, hence driving the reproduction of the life form under the survival of the fittest 
principle. 


5.10 The RNA and DNA Spectra 


As mentioned before, there are 7 independent faces from the 4 nitrogenous bases of both the RNA, and DNA 
from which the monopole DLRO bosons can exist linking the carbon cores within the nitrogenous 3 side by side 
carbon hexagon, as the back bone spirals. Because one nitrogenous base must serve as the end cap. For the 
RNA, this end cap serves to be the fixed boundary for the boson, while for the DNA, it serves as a reflector 
such that the boson wave then goes from one RNA side to the other side, making each boson wave completes 
a close loop. There is no requirement that the intermediate stacking of the 7 faces of the nitrogenous bases 
cannot be duplicated, nor can anyone be totally missing (see Fig.18). 


10.11 Sensing and Intelligence 


The monopole boson states within RNA and DNA that govern the growth and reproduction of bio cells do not 
provide animal life forms of its senses, intelligent and accumulation of knowledge. To realize that it is 
important to recognize that the DLRO monopole bosons requires the quantum tunnelling-ability from within 
the carbon nuclear void core to the adjacent core. But most chemical elements do not possess a void core 
similar to carbon 12; for example, silicon. Yet such elements, such as clay are equally created from the 
Perelmann Ricci-flow entropy mappings, and its molecular weight also obey the Geesink-Jerman-Meijer 
coherent and de coherent formula (Geesink et al., 2020). It’s conducting electronic states can only be either as 
free electrons, such as in metals or else as insulators and semi-conductors. Only for metals in the bio-cell 
structures it can, in principle, be induced to form a ODLRO superconducting state. In short, there are no 
electron carriers inducible to create bio-cells. The only activation by the monopole spectra energies is to excite 
the electron from the filled valence band into the empty conduction band of a coherent semi-conductor bio- 
molecule, by inducing a electric potential thus making the creation of a computer like chip circuit possible. 
These chips circuit existence within an animal allows the animal to build senses, that is sight, sound, smell, 
taste and pain, plus intelligent as well as memory. Normally this brain centre is concentrated in a enclosed 
bone structure called the skull. 
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5. 12. Conclusions this section 


We briefly went through our hypothesis how Life can be created through the topological Perelmann mappings 
of the homogenous 5D into the non-homogenous Lorentz 4D manifold at room temperature, that is the 
temperature range of liquid water. And through which coherence and de-coherent molecules spectra, 
including the life essential elements, water, oxygen and carbon, and clays that then allows for the forming of 
nitrogenous bases, building up RNA and DNA, so that DLRO monopole bosons spectra can induce the ODLRO of 
‘p’ type conducting hole states to create grow of cells and organs, while the clay structures are semi- 
conductors, and can be organized into computer like chips, feed by conducting nerves, thus produces senses, 
intelligent and memory. Each segment of the DNA, appears to control the physical function properties of a 
spec ific body organ. 


The intrinsic connection between the treated concepts of life creation are finally depicted in the 
comprehensive scheme below (Fig.20): 
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Figure 20: The present concept in a nutshell: The 5-D to 4-D symmetry breaking results in generation of 
magnetic monopoles (left above) and photons/phonons together with the essential Torus-operator for energy 
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guiding. Water-molecule structure exhibit torus topology and hexagonal water-clusters, containing freely 
moving proton atenna’s are structured by interaction with discrete photo/phonon frequencies. Solitons 
(polarons) are longitudinal waves formed by electrons coated by phonons (quasi-particles), that promote 
coherent vibrations of cell components (middle right) and interact with poly-peptide chains to guide the process 
of 3-D folding to functional proteins (right below). In biological evolution, first life proto-cells are informed by 
discrete EMF waves that are generated by metal-doped phyllo-silicates (clay materials) that function as semi- 
conducting wave transmitters and also can catalyze polymerization of nucleotides to primary RNA/DNA. DNA 
spatial structure with its nucleo-bases is depicted on the left below and its formation and dynamic constitution 
is guided by specific magnetic monopoles energies (see left part of figure). DNA exhibits a specific vibration 
pattern that is instrumental in cellular function and forming of a life-memory information store, that 
holographically steeres the holonomic cell and intercellular communication. 


5. 13 “Bifurcative Self-interacting Consciousness Model”. 


A related consciousness model, also based on symmetry breaking, is that of van Bovenkamp, 2021, called 
the “Bifurcative Self-interacting Consciousness Model” ,(Fig.21). He postulates that, though energy and action 
cannot be separated, they can be clearly distinguished. In abstract form, they constitute the very subjective 
faculties in a causal framework. The objective counterparts are the entropic and negentropic termini. 
Entropy is facilitated by the action(reduction) and advanced by energy (synthesis). Vice versa, negentropy 

is facilitated by energy reduction and actualized by the action (synthesis). The following text partly follows 
the text of the particular project as worked out on Academia.edu. 


The Quantum Number (QN) is seen as a mathematical model of consciousness. QN (1) is described by the de 
Broglie relation (Matter wave). QN(1..3) by the Schrödinger wave equation, and QN(1..4) by the 
relativistic Dirac equation. Quantum Field Theory generalizes QM with electrodynamics in the Yang Mills 
symmetry framework, culminating in the Higgs mechanism, giving mass to particles. If one slams all piano 
keys at once, it could be argued that this also includes many hidden harmonics. This is indeed what the 
standard Higgs mechanism is like. Likewise, it is hypothesized that a (synchronized) bifurcative self- 
interaction (i.e. non-linear) lies hidden in the Higgs mechanism. This not only gives mass to particles, but also 
facilitates quantum structure: scalar vs. vector. A scalar field is to a vector field what a high (or low) pressure 
area is to wind. This analogy however does not do full justice to the scalar field, because it obscures the 
scalar field's most interesting aspect, that of non-linear self-interaction. The latter does not follow from 
scalar field equations as such, but from the empirical definition of the field as it acts in nature, that is, the 
Higgs field. The neg-entropy of the QFT is implied in the "harmonic" (or synchronous) cue, which makes the 
self-localizing vortex possible. More precisely, a non-trivial, hidden physical domain is created (the 
synchronized non-linear scalar self-interaction), in which energy is functionally cancelled out, and this makes 
the self-interaction effectively neg-entropic, that is, synergetic. 


The question what actually brings it out is somewhat like the "Axiom of Choice" in set theory. The "selection 
mechanism" in this case is symmetry, and the structure created by symmetry is the Hydrogen energy levels 
or eigenstates, and on a more basic level the matter wave to begin with. Could quantum field bifurcation 
orchestrate coherence/decoherence in the brain? It is proposed that quantum field bifurcation could in fact 
be the principle that orchestrates "re-coherence" such as proposed by Pereira. More precisely, one would 
think in terms of a subtle, edge-of-equilibrium resonance between coherence and decoherence. 
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The realistic model of the hydro-ionic wave (de Lima and Pereira, 2016 ), shows non-trivial, stable charges 
in a highly complex bio-chemical environment (cortex), which tentatively could be thought of nuclei of 
consciousness (Fig. 21). Hydro-ionic waves in an excitable medium self-organize into expanding Archimedean 
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Figure 21: The bifurcating quantum self- interaction consciousness model of van Bovenkamp. A: shows a four- 
partite relation of action at the neuronal synapse in a dynamic matrix exhibiting 
homeostasis/allostasis/rheostasis in the neuron-astrocyte axis, mediated by Ca2+ ions. B: Neuronal flow of 
energy and neuronal action project on a supposed quantum wave interference domain that provides by feed 
back to promote cognition. C: Bifurcation by self-interaction of waves in the manifold leads to surface 
resonance D: Standard de Brogly atom with coupled particle and wave aspects (left: being stabilized by action 
vortices). 


spirals, showing properties similar to a de Broglie matter wave. The Goldstone mode, in a partially 
conductive medium, could together with the extra-cellular action potentials account for the actual brain 
waves. Hence in physics terms, the nuclei constitute least-action attractors, accounting for the non-local 
functionality of the network, which in turn controls the homeostasis. It forms an integral, action-centered 
equilibrium with (especially biologically speaking) teleonomic and symbiotic trends. 


The Goldstone mode proves the symmetry breaking, or, for viable systems: the bifurcative self-interaction. In 
any cross-section, a spiral consists of 2 waves radiating out from the center. The latter forms a standing wave 
node where the phases cancel out. At the same time, cycling the center at any given radius equally 
constitutes a wave at the same angular rate. So, in short, bifurcation formalizes the self-referent nature of 
reality in the form of an integrative causal doctrine. It is hypothesized that the Golden Ratio spaced distances 
between the nodes forms a long-range network of non-linearly interacting standing waves - that is, each time 
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two waves in opposite direction. At the nodes, the phases undergo a unitary transform (Fourier) into the 
linear regime. This activates the spiral waves. Furthermore, integrating / averaging this pattern over its 
physical dimensions, generates a Goldstone mode. The reason is easily seen in the fact that the bulk of the 
adjacent, expanding spirals surprisingly overlap and thus annihilate simultaneously, causing a global effect. 
This effect is thought to be optimized by the Golden Ratio space nodal network. Bifurcative foundation of 
signature natural structures "the generation of feelings as an allostatic process". Yes, this properly builds the 
causal framework (see Fig. 21): 


- Homestasis ~ Energy / also knowing principle (~Noether, Sarkar) 
- Rheostasis ~ physical interactions, waves ~ entropy 
- Allostasis ~ feelings, propensities ~“ negentropy 


H+R+A = thermodynamic cycle. ALL are controlled by the action principle (S). But only action-energy is 
currently employed in physics, such as E=hf. H+R+A+S = causal framework (Aristotle, Sarkar), e.g. visualized 
as a tetrahedron. 


The author sees radiating as well as circular waves are boson type phenomena. The time- and space aspects 
of the self-localization are y interwoven, accounting for a complete and self-consistent phenomenal state. 
Starting from the formal cause, a noumenal time-like scalar bifurcates creating spin, which can be modelled 
as a so Called "spinor" (torus isomorphic) in 3D. Thus, geometry is not generated out of dimensions, but 
dimensions, that is the local / global state are generated or projected out of geometry. The spiral hydro-ionic 
feature instead functioning as a wave guide, rather than as a wave itself, has the following advantages: 
purely mathematically, a log spiral r=f (e a) could excellently represent bifurcation, resp. the opposite, fusion. 
As there is no physical field effect such as a = e*t, another non-linear coupling could be in place, which is 
toroidal. This not only models a magnetic field, but also intrinsic spin; a hydro-ionic wave guide could process 
a wide spectrum of high EM frequencies such as the action potential; the magnetic moment would be robust 
against an external field (only not radiation such a wifi) and therefore physically viable. It could also 
represent a matter wave that, in principle, easily may tune in with the quantum level. A common 
misconception is that "quantum" is identical to "small". Yet, it is not, it means unitary, and the only quantum 
that exists is the quantum of action (as in the Principle of Least Action). Photons represent energy, that is not 
truly quantized, rather they constitute a mix of action and a continuous frequency. 


"Self-localization" is no doubt a central principle in (a mathematical model of) consciousness. The term was 
coined in a modern setting by Kastrup, but the principle is ancient, and was also contemporarily revisited as 
"Cosmic Nucleus". The latter indicates that self-localization is not only a human phenomenon, but appears 
with every natural entity non-trivially composed of all the 5 physical elements. In an abstract approach, self- 
localization cannot be seen independently from a-causality and self-reference. Together they form the triplet 
of the integral, substantiating principle that makes a natural process self-aware. Because the term self- 
reference was historically used in a somewhat different way, the better term here is "self-localizing self- 
reference". As self-localization this process is a-causal, it means that the non-local becomes local and global 
(!) without external causes: just as for consciousness there is nothing external. In other word, self-localization 
is entirely autonomous, and entails the very manifestation of time-space-causality itself, from instance to 
instance. The specialty introduced (e.g through quantum physics) is non-locality. That is, the non-local 
manifesting locally is viewed as the essence of consciousness. The concept has been known in advanced 
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intuitional / philosophical / cultural form since ancient times. A modern day somewhat more psychological 
take on the same is Bernardo Kastrup's "self-localization". Max Velman's "reflexive monism" arguably 
implicates self-localization but does not actually evolve the concept. A self-referent self-localization and QFT 
symmetry breaking are proposed to be essentially one and the same thing. 


Non-reductive physicalism is being explained as supervenience of mental on physical states, rather than 
(mere) epiphenomenalism of mental states out of physical ones. It is a way to say that mental states must be 
physical states, yet at the same time cannot be reduced to the latter which seems obviously somewhat 
inexplicable. This is easily solved if the physical state is not a physical brain in the common sense, but 
essentially a non-local state, which can be taken in the form of a local brain plus it non-trivially integrated 
quantum basis. In other words, it is the quantum basis that lets the brain function as something essentially 
non-local, while acting locally. \f thus the physical basis of mental states is fundamentally non-local, it can 
safely be stated that mental states are such non-local physical states, without the need to define any 
distinction between them. 


Bovenkamp,2020 postulates that logically, a primitive or noumenal state of consciousness must exist, because 
the biological organism as we know it externally, personally, and anatomically is itself an accomplishment of 
cognition. Without cognition, the body and any observable states, for that matter, remain potentialities. 
Therefore also, although consciousness is not cognition, the latter nevertheless results from an action within 
and out of consciousness itself. Consciousness does not do anything: Consciousness only facilitates its immanent 
Operative Principle. It is the latter that makes everything happen in the world of time, place and causality. 
"Universal Consciousness" in a scientific sense is simply the unconditional state or bearing of physical objects 
that are seen as fundamental. Yet, the author considers his model as far from “Idealism” and states that It's only 
due to the cessation of mind that one can perceive the notion of consciousness being fundamental. However, it 
is obvious that cessation of mind would immediately stop all considerations of the author. 


6. The Conductive Role of Phyllosilicates and Water in the Creation of Life 


6.1 The Role of Clay’s in Creation of First Life 


In the transition from inanimate- to animate systems in (pre)-biological evolution, clay minerals may have 
played a crucial role, (Fig.22). The current conjecture is that this was due to their structural organization 
leading to absorption, selection, and protection of organic biological precursor molecules, promoting the 
polymerization of precursor molecules to the essential macromolecules of life (Geesink and Meijer, 2019a). In 
this paper, they postulated that clay minerals may pose superconducting properties and after energization, 
produce discrete electromagnetic quantum oscillations that exhibit a semi-harmonic frequency pattern, and 
that their vibratory activity yields a guiding role in creating 3-D conformational structure of macromolecules. 
We hypothesize here that, through this property, clay minerals are candidate to initiate the first stages of 
origins of life and contain an informational quantum code. It is shown that such clay minerals are able to 
support quantum coherence and entanglement, as described by a proposed quantum wave equation, that was 
derived in our previous studies and is in line with Frohlich’s theory of long-range coherence. In our model an 
aspect is added, by finding an analogy between electromagnetic spectra of life molecules/cells and typical clay 
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materials. Each of the major classes of cellular components, such as proteins, lipids and DNA, exhibit distinct 
IR-spectral frequencies similar to such clay materials. 


Therefore, coherent quantum wave interferences are proposed, within a frequency range from Hertz till GHz. 
Smectites probably act as quantum replicators and are able to copy the frequency band spectra of 
nucleobases, amino acids, nucleotides and biomolecules at rates of up to 80%. Consequently, such minerals 
can mimic the characteristic NIR, MIR and FIR wave patterns with life sustaining frequencies, including 
sequence information, as found earlier in cells, biomolecules and intact organisms. Minerals that show EM 
frequencies promoting coherence and quantum entanglement are able to mimic coherent frequency patterns 
of living biomolecules and cell systems at a very high rate. A future challenge lies in the further development 
of optimized mineral system that are able to improve the health of organisms, by stabilizing coherence of 
electromagnetic waves of biomolecules and cells, in condition in which they are exposed to less coherent and 
decoherent electromagnetic waves (Geesink, 2007). Considerations concerning the transition from inanimate 
matter to biological systems through mediation of Smectite clay minerals, indicate that this probably occurred 
not only through selection, protection and concentration of essential building blocks, but also via a long- 
distance photoactive guiding of the organization of chemical reactions of organic precursors, yielding the 
entangled and functional macromolecules of life that we know today. 


In the latter aspect, clay related quantum processes should have played an essential role in facilitating the 
various steps that gave rise to first life and initiation of the first replicating cells (Meijer et al, 2020a;b;c, 2021). 
In this process, atomic resonance creates organic shapes and geometric folding of carbon containing molecules 
(Geesink, 2019; Walker and Davies, 2013; Grandpierre, 2014; Tranter, 1985). 


Phyllosilicate clay minerals bind poly-nucleotides, promote 
polymerization and act as EMF semi-conductor 
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Figure 22. Phyllosilicate clay mineral with stabilized ion/water clathrates. A: The metal ion-doped silicate 
structure exhibits platonic geometries (After G. Sposito). B: Surface structure of a clay mineral offers binding 
sites for negatively charged polynucleotides as assisted by positively charged metal ions. C: Clay a 
semiconductor: EMF wave function, guiding the ordering principle in life processes as an acoustic, standing 
wave, system, generated by transmitting exposed light to discrete EMF wave frequencies 


Clays together with ordered water may have formed harmonic-like lattices resembling fluid crystals in which 
life can be viewed upon as a crystallized form of quantum oscillations representing the self-organized 
information, essential to life. Clay and water systems, assembling organic precursors, concentrating them and 
catalyzing their polymerization at the same time ensured the origin of organizing (active) information that we 
mentioned in the introduction, (Fig.22). 


Finally, another field of research should be taken into account. As stated above, nanobacteria and similar 
systems, strongly resemble living organisms. Their complex multiplication indicates that they do possess the 
ability for processing active organized information while, at the same time, they do not possess any genetic 
apparatus. In spite of a low level of collective coherent frequencies; they still retain intricate organization 
together with a variable chemistry. This indicates that, active information essential for life, is rooted in a highly 
organized coherent electromagnetic pattern. Yet, it is proposed that, ab initio, typical clays like. Smectite ones, 
combined with organic molecules have this potential and that such conditions may even be put to 
experimental verification. 


A second challenge is to improve superconductivity of such systems at high temperatures. Probably 
superconductive phenomena in superconductor materials and in life systems have common physical grounds. 
An earlier meta-analysis showed that the particular wave frequency patterns in superconducting materials 
have discrete coherent frequency bands that are very much in line with those found in biological systems. It 
was proposed that the spectral energy gaps of such superconducting materials can be described by an acoustic 
algorithm, coined the Pythagorean-biophysical principle (Geesink and Meijer, 2019). Known High Temperature 
Superconductors (HTSC’s) indeed show patterns of frequencies, in which frequency ratios of 2:3 (third 
harmonic) are incorporated in ratios of 1:2 (fundamental frequency). In this respect, we argued that the 
revealed EM frequencies, either alone or in combination, may provide a means to lase superconductive 
materials so that they may exhibit superconductive properties at elevated critical temperature ranges. 


Smectites minerals may even have a potential to pursue an effective operation at room temperature, due to 
the fact that energy transitions are located at 12 different frequency bands with adjacent self-similar ranges, 
enabling a versatile activation pattern (Geesink, and Meijer 2019). It would be worthwhile to focus such 
studies at higher Tc’s positioned in THz-gaps between 4.5 and 9 meV, so that Tc in the range of 203-251 K 
could be realized. 

Various observations highlight a potential quantum bridge between superconducting properties in physics and 
biological processes. A further challenge would be to design experiments that would involve interactions 
between clays and bioorganic molecules. For example, it might be possible to design an experimental system 
similar to cultivating so called nano-bacteria (bions), in which in addition to simple salts and organic 
substances, various typical clays could be included. This can potentially form a robust reproducing system, akin 
to the construction of various macro-molecules of life, that may provide a degree of complexity far greater 
than ordinary nano-bacteria (Jerman, 2016). The cell and its components are always under the influence of 
active wave fields of internally induced EM oscillations and are at the same time driven in concert by pilot 
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waves of the implicate order (the Broglie/Bohm concept). Recently, pilot-wave mechanisms were convincingly 
demonstrated in hydrodynamic experiments (Bush, 2016). 


6.2 The Essential Role of Water in Life Processes 


Present cosmology assumes that water was formed from hydrogen and oxygen way before the creations of 
solar systems and their planets. The energy that was produced in this reaction was dissipated in the abundant 
atmospheric dust, consisting of silicates and much of the water became associate with the dust particles to 
form rock-like material that later clustered to planets etc. Water, in various forms, may, therefore, played a 
general role as a cosmological conduit since it is present in cosmic dust in the form of metal-doped phyllo- 
silicates that pervade the galactic spaces in the universe, and have been shown to exhibit features of 
electromagnetic energy transducers. In biological evolution they were potential transmitters of discrete 
electromagnetic frequencies that were instrumental in cosmic signalling and even in the spreading of bio- 
friendly information. Interestingly, this cosmic communicating system can be modeled by toroidal geometry in 
a scale-invariant (holofractal) black hole/wormhole operator setting (Meijer and Geesink, 2017, 2018a). We 
may also conclude that clusters of organized water molecules in living cells provide an EMF-receptive holo- 
fractal network in which resonance patterns are evoked if exposed to experimental (external) EM-wave 
frequencies and vacuum fluctuations that are crucial for functional structure and ecology of living cells. 
Indeed, as put forward by Philip Ball (2017), water is an active matrix of life for cell and molecular biology, 
while Carniello et al., (2015) even considered a much wider perspective for water as the conduit of 
interactions for universal entanglement and excess correlations.Persinger (Persinger, 2015) reported that 
thixotropic effects a be shown in water in which visosity can suddenly be invreased due to frre movement of 
protons in the form of hydronium ions (H30 +), by which watermolecules get more intercalated and display 
excess correlations over very large distances. This is important aspect was confirmed in our recent studies on 
the importance of protons in aquous compartments in the brain that can function as receivers of quanum 
information (Meijer et al., 2020c; 2021, see also section 12). In this framework, we should always realize that 
water, also in cells, is permanently embedded in the fluctuations of the zero-point quantum vacuum field 
(Meijer, 2021). Our studies on the relation of the GM-biological principle on entanglement promoting EM 
frequencies (Geesink and Meijer, 2018b), as well as our considerations on the role of water in the creation of 
first life (see Fig.20) and 3-D protein folding (Meijer and Geesink, 2016, 2018b; Melkikh and Meijer, 2018; 
Jerman 2016, 2017), are fully in line with these concepts. 


7. Quantum Aspects of Biological Evolution 
7.1 3-D Protein-folding in Life Cells 


According to Wolynes (2015), the integral 3-D protein folding process includes random mutations, potential 
misfoldings/unfoldings, recombinations, and selection by successful competition with less optimal protein 
species, in which the protein finally obtains sufficient stability in subsequent generations of cells. As such the 
proteins were seen by the author as non-linear elements in cellular networks that arise 
from a sort of information spaces that, unfortunately, were not further defined. One could also question the 
supposed random character of this self-organizing process. In other words, how can the selection of non- 
functional precursors of the particular protein be envisioned? Moreover, by what physical mechanism is a 
specific function assigned to the particular protein? As argued by Grandpierre (2001), life functions 
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of proteins cannot arise by chance, they can only be assigned by their host cell itself. Yet, such a cell cannot 
arise without these functions being already assigned and present. 


7. 2 A Primordial Recipe for Life? 


We propose therefore that a primordial biological principle (a register of rules) was operating, which acts as a 
“recipe for life” (). This type of a-priory information must have preceded the development of first life and we 
postulate that all known force fields, that were present from the birth of the universe, should be taken into 
account (see more on this aspect in Sect. 1). In addition, as treated before, quantum processes have probably 
played an essential role in facilitating the various steps that gave rise to the first life and initiation of the first 
replicating cells (Meijer and Geesink, 2018b; Walker and Davies, 2013). 


According to Melkikh et al. 2019, the physical basis of the proposed quantum metalanguage is the collective 
nonlocal long-range interaction between biologically important molecules (see above). Such a collective 
interaction provides the evolutionary rise in information capacity of molecules, as well as that of the whole 
cell. The total required integral information can not only be related to overall genetic coding, the latter being 
orders of magnitude to low to ensure the evolutionary complexity of life. Thus, we hold that 
the physical basis for this is the non-local quantum field, embedding the biologically important molecules. We 
propose that these molecules or rather their collective wave fields are involved in the organization and work of 
innate life programs and that this is based on the related language programs (Fig.23). 


The miracle of the first cell: the potential role of quantum processes 
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Figure 23. Potential role for quantum processes in biological evolution (listed left above) and the initiation of 


first life, showing various essential processes. Inset on the right above depicts a Ca?* channel protein with Ca?*- 
ion in a decoherence protected vibratory quantum information state. Inset right below indicate the process of 
parallel processing of pre-biotic life information as enabled through environmental search of various quantum 
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states. 


The superfluid quantum/ZPE space, as treated in the present paper in Sect. 10, seems an excellent modality 
for defining the semantic basis for such an underlying metalanguage of nature. As treated above, we see the 
generalized process of thinking (memorizing, memory retrieval, and perception of meaning, that determine 
pro-life decision making) as essential. This seems similar to the already mentioned adjacent possible concept 
of Kauffman, 2000; 2008, 2009, as a natural stage in the directed evolution of life. Such an evolution, in our 
opinion, also contains a priori information about the future states of the evolving system (see for this aspect 
Sect.7). 


7.3 Genetics and Epi-genetics 


At the same time, genetic and epigenetic events are, at least partly, controlled by long-range quantum forces 
(Melkikh, 2017b; Melkikh and Mahecha, 2017). We, therefore, argue that in a hidden form of force fields, this 
type of “thinking” existed at any stage of evolution. Such properties of living systems therefore should be 
implicit in describing the topological states of the universe, even before the Big Bang (in cosmology called the 
Big Bounce). The proposed model of the evolution of the universe Melkikh, 2018 and the further emergence 
of life in it, demonstrates the great similarity of the universe with the features of an organism. Such similarity 
of the universe with living organisms in many respects is not accidental and suggests that the universe itself 


can be considered alive. 


A similar idea was previously put forward by Lovelock’s Gaia concept in relation to our planet Earth. The 
process of bounce (scattering of the universe) seems largely deterministic (predictable). In this sense, it is in 
many ways similar to gene exchange between living organisms or cell division. As shown earlier. Melkikh and 
Khrennikov, 2017b, gene exchange is a largely deterministic process in which randomness plays a secondary 
role, and mutations seem rather controlled. The assumption that the universe was in a pure quantum state 
until a Big Bounce, allows us to solve the basic paradoxes of the standard cosmological model Melkihh, 2018, 
2020, without any additional assumptions: the problem of the predominance of matter over antimatter (see 
Sect.10), the problem of the absence of monopoles, the problem of flatness of the universe, and the horizon 
problem. 


7.4 Guided Structuring of Life Cells 


England et al., 2008, on the basis of conventional thermodynamics, derived a mathematical formula they 
believe is capable to explain the capacity for creating life conditions. The formula, based on established physics 
(more precisely, the 2nd law of thermodynamics of entropy), indicates that when a group of atoms is driven by 
an external source of energy (like the sun or chemical fuel) and surrounded by a heat 
bath (like the ocean or atmosphere), it will often gradually restructure itself in order 
to dissipate increasingly more energy. This could mean that under certain conditions, matter inexorably 
acquires the key physical attribute associated with life. Consequently, according to this hypothesis, as 
particles in a system move around and interact, they will, through sheer chance, tend to adopt configurations 
in which the energy is spread out. Eventually, the system arrives at a state of maximum entropy called 
“thermodynamic equilibrium,” in which energy is uniformly distributed. It is known that the phenomenon of 
quantum coherence, assumed to be present in prebiotic systems, may enhance photosynthesis because it 
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simultaneously excites two kernels in the system by the appearance of two interrelated 
quantum-entangled excited states [Tamulis, 2011). England et al., 2008, stated that: “Living entities are self- 
assembled and self-replicating wet and warm, stochasticallymoving, supramolecular systems where quantum 
entanglement can be continuously generated and destroyed by non-equilibrium effects in an environment 
where no static entanglement exists. Quantum entanglement involves the biomolecules inside one living or 
between other neighhbouring living entities” ,(Fig.23). 


However, a number of fundamental questions can be raised with regards to the proposed mechanism of 
emergence of cellular life by England et al., especially with regard to the item of self-organization: 


e The present first author maintains that such an emergent process will exhibit countless potential solutions to 
which the evolutionary time would be insufficient to make proper choices for ones that lead to the first life 
(Melkikh and Meijer, 2018). 


e It speaks for itself that in this manner molecules could in principle be formed that are suicidal for the overall 
process, as it has already been demonstrated for Eigen-quantum states would be sooner or later destroyed by 
parasitic autocatalytic (hyper)cycles 


e The scheme of England does not take into account that a potential top-down information flux of future 
states can in principle operate since local quantum processes allow symmetrical time modalities (Fig.19). This 
item was touched upon also by Stuart Kauffman in his concept of adjacent possible concept (Kauffman, 2000). 


e We postulated above that primordial information is required, and assume life to be guided by long-distance 
discrete EMF frequencies as a form of partially directed evolution (Meijer and Geesink, 2019b3, Meijer and 
Geesink, 2018b, Melkikh and Meijer, 2018). 


8. Photon/Phonon- and Soliton-mediated Communication in Brain 


8.1 The Electromagnetic Electrome of Life Structures 


A few years ago (Geesink and Meijer, 2016) we stated: ”electro-magnetically seen, we may be living in a 
“diluted plasma” with natural coherent quantum resonances, that can be approached by equations 
for standing waves”. In this respect the potential role of solitons (polarons, being electrons dressed with 
phonons) were highlighted (Meijer and Geesink, 2016). Soliton waves exhibit remarkable resistance to 
distortions and noise interference, keeping shape and velocity even after collision with each other by which 
they can penetrate into materials without losing their identity. Therefore, they can function as information 
carriers in the entire universe, and were present at the beginning of life. 


They can also be regarded as energy-informational system in whole organisms, brain and its components such 
as proteins, DNA and bioplasm (Adamski, 2019, Meijer and Geesink, 2018, Melkikh and Meijer, 2018). Soliton 
interactions with macromolecules result in self-trapping of electrons in localized soliton states. Due to these 
properties, they can guide protein folding and also can pass outside the brain in a sort of extra-cranial 
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communication (Adamski, 2019 and references therein). Phonon waves can therefore be considered as 
photon activity expressed as sound vibrations within a solid matrix and the physical similarity between both 
types of energy are described earlier (Meijer er al., 2020). Photon-like waves are permanently present in our 
body through resonance, since the organism is embedded in the zero-point energy field and are also 
generated in the brain as, so called, bio-photons. 


8.2 Long range EMF guiding from ZPE 


Thus, Keppler envisions discrete long-range EM frequencies, that are expressed in brain in the well-known 
Gamma and Theta oscillations in the brain. According to the author, such vibrations may be related to 
coherent oscillations in cell water, (see, Geesink and Meijer. 2019). These oscillations may even result in 
information integration as conceptualized by Tononi et al, 2008, 2015, 2016. The ZPE field (recently framed as 
a Superfluid Quantum Space, SFQS, Meijer et al, 2020)) is traditionally seen as the domain for quantum 
fluctuations of pairs of wave/particles and their antipodes (Daywitt, 2009; Setterfield, 2002). Dynamic 
coupling of the brain with ZPE /SFQS field modes has been proposed as a universal mechanism underlying 
conscious systems, (Keppler, 2016, Sbitnev, 2016), based on stable attractor dynamics by which the ZPE field/ 
SFQS, in fact, becomes a substrate of consciousness (see Fig. 24). 
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Figure 24: Information states, read from the Zpe field, via attractor states are reflected in Alpha, Gamma and 
Theta cycles of the brain EEG that are subsequently rewritten in the ZPE as memory traces (below, taken from 
Keppler, 2020). 
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In this framework the brain, as a resonant oscillator, extracts or rather filters a wide variety of phenomenal 
nuances from an all-pervasive stochastic radiation field in the form of phase-locked ZPE wave information 
states, that are supposedly linked with or correspond to conscious states (indicated in Fig. 24). 


8.3 On the role of photons in cellular communication 


Of note, virtual photons, that are also instrumental in the generation of van der Waals forces known from 
chemical binding, are produced during particle/anti-particle pair fluctuations (so-called Dirac Sea). Thus, 
photons originate from the vacuum, and are generated if dipoles in the field rotate due to interaction with 
moving charges in, by which a magnetic induction field is produced. In this manner, free charges perturb the 
vacuum by polarization. (Daywitt, 2009). A major problem in physics is the estimated 122 orders of magnitude 
difference between the energy density at the cosmological scale and that predicted by the quantum field 
theory at the Planck scale (the so-called” vacuum catastrophe”). Recently, Haramein and Val Baker, (2019), 
applied a generalized holographic model and found a potential solution by considering the total mass energy 
density in a geometry of the universe as a spherical shell. Huang, (2013), approached the same item using a 
superfluid universe model, seen as a self- interacting complex scalar field. 


Photons are intrinsically quantum objects and, by their nature, long-distance carriers of information. Annila 
(2016), stressed their importance in relation to consciousness. It seems clear that properties of a molecule 
cannot be inferred from properties of its constituent atoms alone, since they also rely on photons that couple 
them to their surroundings. The ultra-rapid brain responses, discussed in a previous publication (Meijer,2014), 
were seen as being related to photon/phonon mediated communication, in line with the findings of Békkon, 
2009, Dotta, 2013 and Persinger, 2015. Yet, in this context, the role of the earlier mentioned 4D-mental 
holographic domain coupled to the concept of a universal consciousness field (defined as the implicate order 
by David Bohm, 1980, 1987) should be taken into account (Meijer, 2019a). In this respect, an ZPE- stochastic 
electro-dynamic field as postulated by Laszlo, 2007, Keppler, 2016 and Caligiuri, 2015, should be seen as the 


I“ 


crucial “steering” modality that mutually communicate with the whole nervous system of the organism, 


including its neuronal networks with their conscious and non-conscious aspects. 


8.4 Biophotons in Brain 

Neural signal communications and information processing in neural circuits play an important role in the 
realization of various neural functions, whereas improvement in cognitive function is driven by the need 
for more effective communication that requires less energy. 


Combining the ultraweak biophoton imaging system with the biophoton spectral analysis device, Wang et al., 
2017 and Kumar et al., 2016, found that glutamate-induced biophotonic activities and transmission in the 
brain, which has recently been demonstrated as a novel neural signal communication mechanism, present a 
spectral redshift from animals (in order of bullfrog, mouse, chicken, pig, and monkey, see Fig. 25) to humans, 
even up to a near-infrared wavelength (~865 nm) in the human brain. This brain property may be a key 
biophysical basis for explaining high intelligence in humans because biophoton spectral redshift could be a 
more economical and effective measure of biophotonic signal communications and information processing in 
the human brain 
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Redshift of Biophotons in Brain Correlates with Species Intelligence 
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Figure 25: The theory of Wang et al., 2017, postulating that the measured photon energy and in particular the 
red- shift of glutamate induced biophotons in brain is related to species intelligence. A: Biophoton distribution 
in brain. B: Neuron with axon with myelin sheath consisting of white matter which shows electromagnetic 
vector eigenstates (after Kumar er al, 2016) C: Colour spectrum D: Photon with various energies E: Red shift of 
photon activity in various species on phylogenetic order, with humans having biophotons with the highest 
wavelength. Comparison of the spectral differences in wave-length in the bullfrog, mouse, chicken, pig, 
monkey, and human. 


8.5 DNA Ocillations and Brain Function 


It was previously proposed indeed that DNA itself is involved in the work of the mind directly and 
immediately via the network of optical fibers (Saveley et al., 2020, Myakishev- Rempel, 2021). The authors 
proposed the mechanism of signal transduction in DNA via a sequence-specific resonance between the 
clouds of delocalized charges in the base stack. It was computationally demonstrated that certain repetitive 
patterns of delocalized charge clouds were evolutionarily enriched in various genomes. Here, the authors 
propose that natural quantum computation in DNA in living cells is based on the tautomerization of base- 
pairs and involves coordinated oscillations of hydrogen-bond protons and aromatic electrons. The above 
mechanisms are supported by an observation that the majority of the psychoactive drugs are aromatic and 
the suggestion that they modify the aromaticity of DNA by binding to it, (Fig.26). 


For genome copies to communicate via electromagnetic waves, DNA fragments should be able to resonate in 
a sequence-dependent manner. Although mechanical oscillations in DNA have been proposed, the authors 
initially reasoned that the mechanical oscillations would be damped by the viscosity of the nucleoplasm. 
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Instead, they propose now that there must be oscillations of delocalized charges in the nucleobase stack, 
which would be protected by the DNA backbone from oscillation dumping. In this model, DNA harbors 
vibrationally coupled oscillations of delocalized proton and electron clouds in the base stack. The fiberoptic 
model (Savelyev et al. 2019;2020) has the advantage that it minimizes data loss and crosstalk: information 
can be exchanged between specific locations with high specificity. These tissues involved wrap and penetrate 
the entire body and regulate its growth and health. It was proposed that genome copies of all cells of the 
body are vibrationally coupled with the signaling system of meridians in the fascia and thus are linked into a 
single fiberoptic network (Savelyev et al. 2019). 


The frequencies of the waves in this network may be in the infrared and millimeter-wave range (Savelyev et 
al. 2019; 2021). Furthermore, in this model, the key oscillators serving as transmitting and receiving antennas 
are repetitive elements in DNA that comprise over 50% of our genome; the vibrational information is coded 
in positions of repetitive elements, variations within them, and in their flanking sequences; the repetitive 
elements work as radios by converting biomolecular information into electromagnetic wave messages and 
vice versa. Repetitive elements create an interference pattern of waves that is united between all cells of the 
organism, guides its development, and is an integral part of the work of the mind; the wave signals that are 
received by the DNA resonance elements are guiding the expression of genes and chromatin dynamics, 
(Savelyev and Myakishev-Rempel 2019; Savelev and Myakishev-Rempel 2020. In their paper, they further 
developed the aspects of this model that offer a more detailed mechanism for the link between DNA and 
consciousness. From the classical chemistry perspective, base-pairs oscillate between their tautomeric forms 
with the frequency in GHz - THz range. 


Tautomeric resonance and oscillations of DNA may mediate Consciousness 
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Figure 26: A: Resonating base pairs of AT in the genome by quantum tunnelling; B: Aromtic electron rings 
merged in a purine stretch, a cloud of delocalized electrons is shown in yellow and proton wires in red dotted 
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lines; C: Purine and Strong codes in DNA; D: DNA double helix associated with a water filled groof, potentially 
involved in information exchange; E: tautomeric transition of GC 1a to GC2: Proton delocations are in blue, 
relocations of individual electrons are depicted in red. 


From the quantum chemistry perspective, the tautomeric forms coexist in the state of quantum 
superposition until they are forced to make a choice in which state they exist (Fig.26). The choice of a 
tautomeric form could be forced by the background infrared irradiation, which is high in living tissues, or by 
an interaction with small molecules, that are in Brownian motion and constantly bump the double helix, and 
sometimes reach the base stack. Therefore, supercoiling of DNA may be under the control of high-frequency 
waves. They suggest that proton jumping coupled to the oscillation of aromaticity of purines is a natural 
mechanism for the ability of DNA to process information. As was illustrated in Fig. 26, jumping of protons 
causes the collapse and expansion of the wave function of the aromatic electrons of the central ring. Here, 
they propose that DNA, and more specifically the localization and delocalization of aromatic electrons in 
purines, is the mechanism for the supposed consciousness or ”’thinking process”. Since stretches of purines 
are frequent in the genome, they would create antennas allowing for wireless communication between the 
parts of the genome and between the genome copies of all the cells in the body. Thus, the delocalized state 
of electrons in purine stretches would allow for organism-wide resonances and nonlocal communications 
that nicely produce the intuitive state of mind. Conversely, the loss of aromaticity in purine stretches would 
correspond to the logical way of thinking and choice making. 


One peculiarity of the delocalization of charges in the base-pair shown in Fig.26 is that it is not only electrons 
that are delocalized, but also protons. Quantum delocalization of protons in base-pairs is known from earlier 
molecular dynamic calculations Since protons are 800 times heavier than electrons, their delocalization, 
while less pronounced, is still real. Both protons and electrons exist in the state of delocalization, quantum 
superposition, and obey Heisenberg's uncertainty principle. Proton clouds are known from protein research 
where they are sometimes called proton wires. In this model of DNA resonance signalling, proton clouds also 
serve as antennas for wireless communication alongside with electron clouds. This way, there is an interplay 
of partially overlapping delocalized positive proton and negative electron clouds that are attracted to each 
other and oscillate in coordination with each other (Savelyev and Myakishev-Rempel, 2019). Their 
oscillations would only partly overlap in frequency, since protons are 800 times heavier than electrons. 
Consider also that oscillations of delocalized charge clouds spanning multiple base-pairs will be affected by 
the tautomeric transitions at each base-pair. This simplified model gives us a glimpse into the sophisticated 
machinery and the authors suggest that these mechanisms may underly the intuitive and logical thinking 
processes in our DNA and in our minds. 


Another way in which aromaticity oscillations can affect biochemistry is via electromagnetic oscillations. 
Charge oscillations that were suggested by the author’s, occur in electron and proton clouds spanning 
multiple bases can add together and their lower harmonics in the MHz-GHz range can induce ultrasound 
waves in the nucleoplasm. The frequency of 214 MHz corresponds to the sound wavelength of 7 um, the size 
of the nucleus. 750 GHz corresponds to the sound wavelength of 2nm, the diameter of the double helix. 
Since DNA comprises a large part (about 1.5% of the nucleus mass) its harmonized oscillations could create 
moving sound interference patterns within the nucleus. This is compatible to the ideas of cymatics, according 
to which moving sound patterns in tissues are responsible for structuring of the organism and driving 
organized motility of cellular components and proteins, reviewed in references (Meijer and Geesink, 2016; 
Meijer et al. 2020 a;b;c;d). In this way the genome could move itself using cymatic propulsion and control 
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the movements of proteins inside the nucleus. Thus, according to this model, DNA serves as an interface 
between the chemical and vibrational signalling. As they previously published, base-pairs are likely bound by 
delocalized proton wires composed of longitudinal hydrogen bonds (Savelyev and Myakishev-Rempel, 2020) 
, which could also synchronize aromaticity. 


The delocalized state of aromatic electrons and protons in biological systems is described by Schrddinger's 
wave function. Here, the authors proposed the same for the aromaticity in DNA. In this process, base-pairs 
oscillate between their aromatic and nonaromatic tautomeric forms, Fig. 26. According to the model, this 
takes place in each of the 6.4 billion purines in the cell. This number can be multiplied by 80 billion neurons 
in the brain or up to 30 trillion cells of our body considering that not only brain neurons are involved in the 
thinking process. As they proposed previously (Savelyev et al., 2019), the genomes of the body located in 
the nuclei are informationally coupled into one fiberoptic network and thus all DNA and microtubules of the 
body are united into one thinking network. 


8.6 Decoherence and Nonlocality 


Understanding of decoherence is one of the key developments in the quantum mechanics of recent decades 
(Ball, 2018). This concept allows modelling the biological processes in mesoscopic scale - the scale of DNA. 
When purines transition into their aromatic forms, their pi electrons are united into an aromatic ring and 
delocalize. This results in the quantum entanglement of these electrons and increases the coherence of their 
union. The loss of aromaticity could be caused when the base stack is bumped by the water molecules or 
infrared photons and is accompanied by localization (or de-delocalization) of electrons of the aromatic ring, 
loss of coherence and collapse of Schrédinger's wave function. Thus, purines may oscillate between two 
worlds - that is, between the quantum world of coherence and delocalization and the macroscopic world of 
decoherence and localization. The quantum delocalized coherent state occurs spontaneously whenever the 
electrons are left to themselves, which is possible because purines are protected from the outer nucleoplasm 
by the highly charged backbone of DNA. This way, oscillations of aromaticity in DNA provide an interface 
between the quantum world and the macroscopic world. DNA can be considered a natural quantum 
communication matrix. 


Nonlocality, or Einstein's "spooky action at a distance", is a quantum world phenomenon arising from the 
entanglement of elementary particles. Entanglement and nonlocality were demonstrated in experiments 
with electrons and photons. Although DNA, being of mesoscopic scale, is a few orders of magnitude larger 
than particles for which quantum effects were demonstrated, it still retains some of the properties of the 
microscopic world: delocalization of electrons in aromatic rings of purines is well known and delocalization of 
protons in hydrogen bonds has also been shown. Another quantum property in DNA is known from the 
experiments on its electrical conductivity. It was experimentally shown that, in short tandem DNA repeats, 
electrons tunnel (same as jump or hop) through more than one base (Lewis et al., 2002). Nonlocality, or 
action at a distance, was also experimentally studied in biology. Sheldrake proposed that a substantial part of 
the human consciousness is located outside of the body in a nonlocal "morphic field (Sheldrake, 2009). To 
expand this, they suggest that oscillations of aromaticity in stretches of DNA could serve as an interface 
between the local macroscopic world and the nonlocal "morphic field" governed by the laws of quantum 
physics. This nonlocality would also correspond to Bohm's implicate order of the De Broglie—Bohm 
interpretation of quantum mechanics (Bohm, 1980). Sheldrake also convincingly argues that the work of the 
mind is not limited to the brain and the rest of the body is involved in the work of the mind (Sheldrake 2009). 
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For example, there are documented cases in which organ transplants transferred memories and character 
traits of transplant donors to recipients (Sheldrake, 2009; Pearsall, Schwartz, and Russek, 2002; Joshi, 2011; 
Liester, 2020). 


8.7 The Genome Seen as a Quantum Computer 


It has been previously proposed that the genome works as a quantum computer (Richard, Miller and Webb, 
1973; Gariaev et al,. 2001; Pitkänen, 2010) and the authors adding a specific mechanism for quantum 
computation. The aromaticity oscillations are coordinated in stretches of DNA and are coupled to the 
oscillations of delocalized protons. Sequence-specificity of the patterns of the electron and proton clouds 
allows the DNA code to directly define the oscillations and thus serve as a program for the quantum 
computer. 


Bidirectional communication between the brain and such an extended mental workspace was proposed to 
occur by toroidal integration of the above-mentioned information spectrum in both the physical and mental 
domains (Meijer and Geesink, 2017, see Fig. 27, below).Thus, such a mutual communication process is seen 
as being instrumented by magnetic flux and photon/phonon/soliton mediated wave resonance and/or phase 
conjugation, between the proposed mental workspace and the associated neuronal/cavity landscape of the 
material brain. It is of considerable interest that Alzheimer models showing memory loss in the hippocampus 
area, can be reactivated by photonic pulses into the corresponding cortical cells, using the technique of 
optogenetics. This procedure results in restoration of the retrieval of the particular lost information from the 
engram cells, likely due to formation of new dendritic connections and related protein synthesis, possibly via 
light sensitive proteins called channel rhodopsins, (Tonegawa et al, 2015). This technique may mimic the 
supposed photonic communication from the 4-D mental workspace as proposed in the present paper. 


9. The Holofractal Event Horizon Brain Concept 
9.1 Holographic and toroidal workspace in brain 


It was postulated earlier (Meijer and Geesink, 2017), that consciousness in the entire universe arises through, 
scale invariant, nested toroidal coupling of various energy fields, that may include quantum error correction. 
Such a toroidal process may cause the coupling of gravitational, dark energy, and zero-point energy fields, as 
well as that of earth magnetic fields (Fig.27). 

Through the supposed field-receptive workspace wave information may be transmitted into brain tissue, that 
thereby becomes instrumental in high-speed conscious and sub-conscious information processing. We 
proposed that the latter crucial process generates self-consciousness and is conceived to be operating from a 
4 spatial dimension (hyper-sphere) modeled (including time) as a 5-D holographic event horizon (Fig. 27). As 
treated before, the torus is envisioned as a basic unit (operator) of energy flow in space-time, among others 
collecting the array of discrete GM-frequencies that in concert represent an algorithm for coherent life 
processes. The evolutionary essence of such a field-receptive holographic memory workspace for proper 
function of the chaotic brain is immediately evident if we realize that for immediate action of a life organism 
the brain selects those representation of related past and future events that generates a minimum of surprise 
in relation to survival. This implies that such representations require a permanent quality control of present 
state of art of the individual, that can lead to a reliable actualized reference framework as a sort of integral 
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personal double. The self-referential character and event horizon providing aspect of toroidal geometry offers 
an adequate operator for the combination of such processes, (see Fig 45, see later). 


5- D Field Receptive Memory Workspace: ”Event Horizons” of Body and Brain 
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Figure 27. Modeling of brain/mind relation in a 5-D (4+)1-dimensional space-time framework (4+1 implies 4 
spatial dimensions and one single dimension of time, on the basis of energy trajectories in a nested toroidal 
geometry. The opposing forces of Dark energy (diverging force) and Gravity (converging force) as well as 
discrete wave frequencies of electromagnetic fields, are instrumental in the generation and compression of 
individual life information. The human brain may receive quantum wave information directly derived from the 
Planck space-time level (left above) through quantum gravity mediated wave reduction, as well as through 
resonance with the ZPE field (right above). Our brain can perceive only 3+1 dimensions with the one-directional 
arrow of time. The material brain and its 4+1-D supervening field-receptive mental workspace should be seen 
as an integral whole, until bodily death of the organism. Only a 4* spatial dimension allows individual self- 
consciousness, since an extra degree of freedom is required for self-observation and reflection, while in the 5-D 
mental context the time dimension is symmetrical, allowing to integrate past and future- anticipating events. 
The 4" spatial dimensions is also assumed to accommodate the bidirectional flow of information between the 
domains of self-consciousness and universal consciousness. The bottom-up information flow from the Planck 
scale, combined with top-down information conjugation from the ZPE field, constitutes the event horizon of the 
brain, also integrating gravitational and dark energy related force fields, supervening the physical brain. Event 
horizons of the brain and the whole body are depicted in the red ellipse and circle respectively. 


Henderson, 2021, made clear that for an action-perception loop in brain, neurons decipher information from 
action potentials, within their own action frame, thereby inducing an internal change to that particular 
information (Buzsaki, 2019). This implies, in principle, that the action of deciphering information from neuronal 
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ensembles, is also the action of encoding it’s own biased representation of that information. Information in the 
brain, thus, seems not an objective physical attribute, but rather, a construct of the brains association between 
developing internal states. Consequently, the mind can surmise what something is not because of what it is, and 
what something is because of what it is not. Since the mind will always doubt the explanation of its own 
programs, the mind is computationally irreducible, which asserts that a given program cannot be shortcut into 
maximally basic components. As oscillating activity between neurons increases in complexity, the brain engages 
in more self organized activity through internal feedback loops, and disengages more from its sensory inputs. 
These internal feedback loops allow the brain to “predict the consequences of its actions based on prior 
experiences in similar situations” (Buzsaki, 2019). When the brain disengages from inputs, it can “create an 
internalized virtual world” (visual-spatial map) and new knowledge through vicarious or imagined experience, 
tested against pre-existing and stored knowledge. We see our concept of the 5-D event horizon brain with its 
projected memory as a physically based modality for such a virtual personal double, by which the brain not only 
becomes an information handling computer but rather a creative operator that provides a high quality 
(helicopter} view of the personal state. In addition, the potential to communicate with the various information 
fields, in which all life beings are embedded (ZPE attractors, Sub-quantum field with pro-active and time-less 
information), this clearly opens trajectories to a spectrum of Psi-phenomena as well as to the crucial 
participation in a cosmic (universal) consciousness. 


Casimir Effect on ZPE fluctuations at Compacted Cavity Spaces in the Brain 
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Figure 28: ZPE- wave activity in brain, represented as virtual particles undergoing Casimir type of squeezing in 
synaptic clefts and other cavities into real wave/particles that can take the form of Solitons (phonon-dressed 
electrons) that introduce ultra-rapid flow and/or Dark particles (either Tachyons or Majorana wave/particles) 
that imply time reversed information flow in a 4+1 spatial workspace, that can be modelled by toroidal 
geometry reflecting repulsive versus attractive energy (Dark Energy/Gravity, (see Meijer and Geesink, 2017). 
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The importance of the concept of the universe as a cosmic hologram has been earlier reviewed in a 
comprehensive study of Currivan, 2017, and was recently nicely reviewed by Lefferts, 2019. It was physically 
described in more detail by St. John, 2018 and related to a fractal 5-D holo-fractal structure by Linden, 2008. 
In the brain, the proposed holographic workspace collects active information in its ”brain- event horizon”, 
thereby producing an internal and fully integral model of the self. This brain-supervening workspace is 
equipped to convert integrated coherent wave energies into attractor type/standing waves that guide the 
related cortical template to a higher coordination of reflection and action as well as promotes the network 
synchronicity, as required for conscious states. 


In relation to its scale-invariant global character, extensive support was found for a universal (cosmic) 
information matrix (Meijer, 2019). The presence of such a field-receptive resonant workspace may therefore 
provide an interpretation framework for widely reported, but poorly understood transpersonal conscious 
states (Meijer and Geesink, 2017, see next section) and also for an algorithmic origin of life (Meijer and 
Geesink, 2018; Melkikh and Meijer, 2018; Walker and Davies, 2013). 


In the connection with the all-pervading zero-point energy wave field (ZPE), real particles may be produced in 
the brain by a Casimir-like effect at the interspace of the neuronal synapse (cleft), acting as a cavity with 
proper dimension (Fig.28). In this process solitonic wave/particles may be formed, related to an ultra-rapid 
information flux related to forward time that can influence protein folding and many other macromolecular 
perturbations involved in short-term memory storage. Alternatively, other type of particles could be born in 
this quantum process such as hypothetical tachyons, that are supposed to operate in a time-reversed manner, 
thereby allowing retro-causation and subliminal effects of clairvoyance and other Psi phenomena. In general, 
the manifestation of a universal consciousness points out the deep connection of mankind with the cosmos 
and our major responsibility for the future of our planet. 


The striking similarity with the 3-D brain as a “personal universe” (Meijer and Korf, 2014), implies a symmetry 
breaking as a dominant feature of reality. In this respect, it was put forward earlier that an anti-matter-mirror 
universe, associated with the universe we experience, can directly be derived from Einstein’s relativity theory 
on the basis of a re-interpretation of the Klein-Gordon equation (Meijer et al, 2020), as performed by the 
famous Italian mathematician Fantappié (see Galloni, 2012, Chiatti, 2007). 


10. Hydrodynamic Mechanisms from a Superfluid Quantum Space Beyond the Planck 
Scale 


10.1 Introduction 


There is recent evidence that a domain outside known space-time could be constituted by a spin-liquid 
network (Levin and Wen, 2004), later pictured as a homogeneous boson condensate, also coined as an 
amplituhedron guided force field (Arkani-Hamid et al, 2013, Merali, 2017). This underlying domain, contains 
information expressed in mathematical and geometric wave relations and was theoretically approached as a 
mathematical operation through transformation into twistor space. By some this information space is called a 
frequency domain, that may remind us of the earlier mentioned Bohmian pilot waves (Geesink and Meijer, 
2018 c). Such a pilot wave- frequency domain could contain a primordial recipe for the representation of neg- 
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entropic information that may have led to the constitution of first life and also may act as a proper information 
space for the maintenance of present life. 


Experimental support for a deeper information dimension beyond local space-time was found by Megedish et 
al., 2013, demonstrating that if one photon belonging to a pair of entangled photons is destroyed, 
entanglement between a newly created photon with similar features and the no longer existing photon can be 
detected, while these two photons never co-existed, indicative for an information domain beyond our local 
3D- space time in which information of the destroyed photon is somehow stored. Thus, in this vision, material 
particles in general should be seen as excitations of an underlying non-material matrix that behave as vortices 
or perhaps as tori in a 4-D setting, also producing quasi-particles such as polarons/solitons (Meijer and 
Geesink, 2018). A deeper (geometric) information domain was also implied in the book on ”Our Mathematical 
Universe” by Tegmark, 2008 (discussed by Butterfield, 2014). 


10.2 Zero-point Energy Field and Interactions with Life Organism and Brain 


The vacuum is filled with scalar fields that serve as order parameters for superfluidity, being quantum phase 
coherent over macroscopic distances. Superfluid quantum space (SFQS) concepts have been developed by 
Fedi, 2016, and Sbitnev, 2017 and recently reviewed by Fell and Sbitnev, 2017, in the framework of plasma 
physics. A hypothesis has been formulated, according to which, space is a quantum superfluid and fermions 
absorb space's quanta (SQ), generating an attractive force, which corresponds to gravity. According to Fedi, 
2016, the mechanism of absorption is based on the description of fermions as vortices in a superfluid quantum 
space (SFQS), similarly to nano-vortices occurring in superfluid helium-4, i.e. as dynamic topological defects 
of SFQS. To compensate this absorption, emission of virtual photons would occur, capable of explaining the 
existence of charged particles (for a tentative representation see Fig.29) 


Zero-point Energy Field/ Superfluid Quantum Space 


Figure 29: Cartoons depicting features of the superfluid quantum space 
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Superfluid quantum space theory (SFQS-T), sometimes known as the BEC vacuum theory, is an approach in 
theoretical physics and quantum mechanics where the fundamental physical vacuum (non-removable 
background) is viewed as superfluid or as a Bose—Einstein condensate (BEC). An ultimate goal of this approach 
is to develop scientific models that unify quantum mechanics (describing three of the four known fundamental 
interactions) with gravity, making this theory a candidate for defining of quantum gravity and describing all 
known interactions in the Universe, at both microscopic and astronomic scales, as different manifestations of 
the same entity, superfluid vacuum. 


Thus, SFQS-T has its own idea of the fundamental mass generation mechanism, elementary particles acquire 
mass due to the interaction with the vacuum condensate, similarly to the gap generation mechanism in 
superconductors or super-fluids. Consequently, the Higgs boson, would be a by-product of the fundamental 
mass generation phenomenon rather than its cause. In this model the physical vacuum is conjectured to be 
strongly-correlated quantum Bose liquid, whose ground-state wavefunction is described by the logarithmic 
Schrödinger equation. It was shown that the relativistic gravitational interaction arises as the small-amplitude 
collective excitation mode, whereas relativistic elementary particles can be described by the particle-like 
modes in the limit of low energies and momenta. 


10.3 The Superfluid Quantum Space 


In this model the physical vacuum is conjectured to be strongly-correlated quantum Bose liquid, whose 
ground-state wavefunction is described by the logarithmic Schrodinger equation. It was shown that the 
relativistic gravitational interaction arises as a small-amplitude collective excitation mode, whereas relativistic 
elementary particles can be described by the particle-like modes in the limit of low energies and momenta. As 
regards EPR-type experiments, observer and observed phenomena exist only in space which originates from a 
fundamental quantum vacuum, which is an immediate medium of quantum entanglement. Fedi, 2016 has 
developed a model of the vacuum as a shear-thickening (dilatant) fluid (the Newtonian fluid, see Fig. 29). In his 
model relativistic energy of the proton can be seen as accelerated proton thickens the vacuum ahead of it (Fig. 
30). Important is that both models see the relativistic energy of the proton as the energy of the vacuum which 
is absorbed or is thickening ahead of the proton. Proton does not gain its relativistic energy because of the 
motion in an empty space. Proton relativistic energy is vacuum energy which is interacting with the proton due 
to its motion in a vacuum. Some theoretical research speculates the vacuum might be a four-dimensional 
reality: ‘It is a general trend in modern theoretical physics to consider extended objects, like strings and 
membranes. Usually, one applies these ideas to hypothetical, high-dimensional completions of the four- 
dimensional world. However, lower-dimensional structures might also exist in four dimensions. 


There is accumulating evidence obtained within the lattice QCD that there are lower dimensions objects 
percolating through the vacuum described in the four-dimensional Yang-Mills theories. Some other 
researchers predict the vacuum could be reality with a 4 spatial dimensional. If the vacuum actually is four 
dimensional, we cannot apply a classical understanding of vacuum density, which works only in the three- 
dimensional domain. The superfluid quantum vacuum model with the variable density led to the development 
of the electromagnetic quantum vacuum model (QED), which is one of the most successful theories. With 
giving electromagnetic vacuum variable density, we can describe Higgs potential and also the origin of gravity. 
The perspective of further research on the variable density of vacuum is to integrate QED with the Higgs 
mechanism model and quantum gravity model. Recent research of Sbitnev, 2017, (see section 10), on the 
hydrodynamics of the physical vacuum, opens new perspective in which elementary subatomic particles could 
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be seen as the vacuum vortices. In Sbitnev model the vortex is periodically exchanging energy with the vacuum 
via vacuum fluctuations. 


According to the brain model presented in this section, a given vortex is in active relation with the vacuum. 
When accelerated the vortex is “dragging” with the vacuum and absorbing some of its energy which is its 
relativistic energy. Considering that vacuum is 4-dimensional, consequently, the proton is 4-dimensional 
vacuum vortex. It follows that we are limited in the proton observation with the 3-dimensional apparatuses 
and 3-dimensional sensorial sense (sight). Taking into account that atom is three dimensional, the subatomic 
world could be four and more dimensional. We have to be aware that higher dimensionality of the subatomic 
world may also represents the limitation of our scientific endeavour. 


Vortex flow of charged wave/particle in a superfluid quantum space background 


Figure 30. A: Steady vortex avenue confined by transfer flow with a dipole source inside and a uniform 
background flow outside. Yellow streamlines outside of the vortex area represent possible Bohmian trajectories 
B: Transformations of torus shown in (a) to the tori when the radius b tends to the radius a, or to the double 
surface sphere shown in (b) when the radius b tends to zero. Pilot waves of Bohm can be envisioned as motion 
of vortices guiding a particle along the optimal trajectory, in which the torus bears a wave pattern that 
accommodates all the information about the environment by reflection and therefore can fully simulate the 
particle until its final destination. 


The exchange of SQ occurring between two adjacent vortices would, moreover, justifies the strong 
interaction leading to the complete unification of the four fundamental forces. The reasons for 
considering fermions and other particles as superfluid vortices of SQ are several. One could, for instance, 
explain the appearance of particle-antiparticle pairs from quantum vacuum as a perturbative phenomenon 
analogous to that described in a so-called Karman vortex street, where pairs formed by a right- and a left- 
handed vortex occur due to a perturbation of the flow. In our case the flow may be represented by the 
gravitational field and the disturbance by other particles or stochastic perturbations of SFQS. The trigger to 
the formation of vortex-antivortex pairs in the fluid quantum space, corresponding to matter and antimatter 
within our analogy, might be a phase transition similar to the fluid vortices providing a new basis to describe 
the wave equations of fundamental fermions. In this direction, Sbitnev (Sbitnev, 2012-2017) considers quantum 
vacuum as a superfluid and applies quantum considerations to Navier- Stokes equations. 


Sbitnev describes vortex objects (vortex balls) that, unlike Hill's spherical vortices, show intersected 
streamlines (Fig. 30) and satisfactorily reproduce fermions’ spin by varying their orientation at each revolution. 
When a photon is described as a phonon in SFQS, the energy it carries would be justified within 
the quantum phenomenon of second sound, occurring in this case in SFQS. 
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Conclusion: the physical definition of SFQS and ZPE field are closely related, yet it should be 
realized that the ZPE concept mainly reflects the frequency of quantum fluctuations of the field, 
while the superfluid quantum space defines the total overall dynamic field structure that may 
underlie the fabric of reality in which also our world in embedded. 


11. Does the Brain Exhibits Two Different Mechanisms for Information Transfer? 
11.1 Introduction 


In the following section we will pay attention to question how our brain may communicate with cosmic fields 
such Zero-point energy/ Superfluid quantum space, as previously treated in section 7.1. We argue that 
consciousness is partly received from quantum wave information derived from these fields in a bi-directional 
interaction with our organism and here we address the potential physical mechanisms involved. This implies 
that we should identify the potential field receptive medium in and around brain tissue, according to quantum 
mechanical principles. This serves two major problems in current understanding in neurology and brain 
physiology: the origin of so-called qualia and the supposed broadcasting functions of neural networks that may 
explain the binding of distant brain nuclei (Baars et al., 2013). The assumed broadcasting mechanism should 
afford an instantaneous integration of the various sensory input that underlies our integral observation of the 
world around us. However, the physiological or biophysical process responsible for such broadcasting has not 
been identified until now, although a field type of mechanism seems plausible. 


11.2 Optical Communication Through Photons in Brain 


In recent studies experiments were focused on the question whether biophotons could serve as a 
supplementary information carrier in the brain in addition to the well-established electro-chemical signals. 
Biophotons are the quanta of light spanning the near-UV to near-IR frequency range. They are produced 
mostly by electronically excited molecular species in a variety of oxidative metabolic processes in cells. They 
may also play a role in cell- to- cell communication, Fells, 2009, and have been observed in many organisms, 
including humans, and in different parts of the body, including the brain (Tang and Dai, 2014). Photons in the 
brain could serve as ideal candidates for information transfer. They travel tens of millions of times faster than 
a typical electrical neural signal and are not prone to thermal noise at body temperature owing to their 
relatively high energies. It is conceivable that evolution might have found a way to utilize these precious 
high-energy resources for information transfer, even if they were just the by-products of metabolism to 
begin with. Most of the required molecular machinery seems to exist in living cells such as neurons. 
Mitochondrial respiration or lipid oxidation could serve as sources, and centrosomes or chromophores in the 
mitochondria could serve as detectors. 


However, one crucial element for optical communication is not well established, namely the existence of 
physical links to connect all of these spatially separated agents in a selective way. The only viable way to 
achieve targeted optical communication in the dense and (seemingly) disordered brain environment is for 
the photons to travel in waveguides. Mitochondria and microtubules in neurons have been hypothesized to 
serve as waveguides (Thar et al, 2004; Rahnama et al., 2011; Scholkman, 2016.) However, these structures 
are too small and inhomogeneous to guide light efficiently over significant distances. Therefore, several 
authors propose myelinated axons as potential biophoton waveguides in the brain, (see later). The potential 
role of quantum effects in biological systems is currently being investigated in several areas, including 
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olfaction Turin, 1996; Franco et al., 2011, avian magnetoreception Ritz et al., 2000; Hiscock et al., 2016, and 
photosynthesis Engel et al, 2007; Romero et al., 2014. 


There is also growing speculation about the role of fundamental quantum features such as superposition and 
entanglement in certain higher- level brain functions (Wang et al., 2016; Hameroff and Penrose, 2014; 
Fisher, 2015). Of particular relevance is the “binding problem” of consciousness, which questions how a 
single integrated experience arises from the activities of individual molecules in billions of neurons. The 
answer to this question might be provided by quantum entanglement, where the whole is more than the 
sum of its parts in a well-defined physical and mathematical sense. The main challenge in envisioning a 
“quantum brain” is environmental decoherence, which destroys quantum effects very rapidly at room 
temperature for most physical degrees of freedom (Tegmark, 2000). However, nuclear spins can have 
coherence times of tens of milliseconds in the brain (Warren et al., 1998), and much longer times are 
imaginable (Fisher, 2015). Long-lived nuclear spin entanglement has also been demonstrated in other 
condensed-matter systems at room temperature. A recent proposal on “quantum cognition”40 is based on 
nuclear spins, but relies on the physical transport of molecules to carry quantum information, which is very 
slow. In contrast, photons are well suited for transmitting quantum information over long distances, which is 
why currently envisioned man-made quantum networks rely on optical communication channels (typically 
optical fibers) between spins. 


If photons are to serve as quantum communication links between nuclear spins, one also needs to explain 
how the photons and spins would interface with each other. Researchers in spin chemistry have discovered 
various ways in which electron and even nuclear spins can influence chemical reactions, which can also 
involve photons. A well-known biological example is provided by cryptochrome proteins, which can be 
activated by light to produce a pair of radicals with correlated electronic spins, which are suspected to be 
involved in bird magneto-reception (the ability to perceive magnetic fields (Niessner et al., 2017) Recent 
theoretical work suggests that interactions between electron and nuclear spins in cryptochromes are 
important for explaining the precision of the magnetoreception. Cryptochromes are found in the eyes of 
mammals too (including humans), and they are also magneto-sensitive at the molecular level (Foley et 
al.,2011). Similar proteins, if present in the inner brain regions, might act as an interface between biophotons 
and nuclear spins. In order to connect individual quantum communication links to form a larger quantum 
network (allowing for the creation of entanglement between many distant spins), the nuclear spins 
interfacing with different axons would have to interact coherently, which might require close contact, 
(Fisher, 2015, see also Fig. 37). 


The existence of synaptic junctions between individual axons is particularly interesting in this context. 
Concerning the potential relevance of (classical or quantum) optical communication between neurons for 
consciousness and the binding problem, an interesting anatomical question would be whether brain regions 
that have been implicated in consciousness (Koch et al.,2016), such as the claustrum Koubeissi et a., 2014, 
the thalamus, hypothalamus and amygdale (Loewenstein, 2013), or a recently identified “hot zone” in the 
posterior cerebral cortex, have myelinated axons with sufficient diameter to allow light guidance. From a 
medical perspective, an active role of the myelin sheath as an optical waveguide, in addition to the 
conventional role as an insulating layer, might also enable us to understand the causes of the diseases 
associated with it (e.g. multiple sclerosis), better and help conceive and design subsequent treatments. Given 
the potential advantages of optical communication, one might wonder why evolution did not shift exclusively 
to this modality. Did evolution reach a local optimum of some kind? If optical communication along 
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myelinated axons is indeed a reality, this would reveal a whole new aspect of the brain, with potential 
impacts on many fundamental questions in neuroscience. 


11.3 Role of Myelin and White Matter as Photon Lightguides in Brain 


Efficient light guidance seems necessary for both classical and quantum optical networks in the brain. Is this 
possible in myelinated axons with all their “imperfections from a waveguide perspective? Axons are tightly 
wrapped by a lamellar structure called the myelin sheath, which has a higher refractive index than both the 
inside of the axon and the interstitial fluid outside. This compact sheath could therefore also serve as a 
waveguide, in addition to increasing the propagation speed of an action potential (via saltatory conduction) 
based on its insulating property. There is some indirect experimental evidence for light conduction by axons 
(Tang and Dai, 2014; Sun et al., 2010), including the observation of increased transmission along the axes of 
the white matter tracts, which consist of myelinated axons. Myelin is formed inthe central nervous system 
(CNS) by a kind of glia cell called oligodendrocyte. Interestingly, certain glia cells, known as Müller cells, have 
been shown to guide light in mammalian eyes. An interesting feature of photonic communication channels is 
that they can transmit quantum information as well. 


Kumar et al., 2016, have developed a detailed theoretical model of light guidance in axons, although the 
source of photons remained controversial These authors have shown that light conduction in a myelinated 
axon is possible even with realistic imperfections Several other studies with regard to the possible role of 
photons in neural communication provided evidence of the transfer of photons through myelinated axons. 
Neural communication represents one of the most complex functions of biological systems. 


The presence of photons during neural activity was experimentally demonstrated by optical detection and 
more recently by a technique of in situ biophoton autography, based on the principle that ionic Ag+ in solution 
precipitates as insoluble Ag granules when exposed to light (Sun et al.,2010). Recent studies have put forward 
possible explanations of such experimental evidence. Liu et al.,2019, also reported myelin sheath as a way for 
dramatic speed enhancement of signal propagation in nerves in the THz-infrared range. Xu et al., 2018, 
mimicked the myelin sheath structure in myelinated axons. They showed a clear confinement effect for the 
energy flux of transmitting electromagnetic waves inside a dielectric tube, strongly supporting the model of 
soft material waveguide. Xiang, et al.,2020, reported a primary model of THz and far-infrared signal 
generation and conduction in neuron systems. Song et al., 2020, reported relatively strong coupling of the 
mid-infrared photon with the vibrons of phospholipid tails in the myelin. They proposed that cell vibron 
polariton in myelin sheaths may provide a promising way for superefficient consumption of extra-weak 
bioenergy and even directly serve for quantum information. 


However, the question of the source of the radiation arose. Recently the group of Zangari et al., 2018, 
described a model in which electromagnetic waves, in the infrared and optical wavelength range, would be 
generated at the node of Ranvier, where the sodium currents would behave as an array of emitting nano- 
antennas. Aim of this study was to investigate the possibility that light-induced reduction of silver occurs in the 
node of Ranvier, during electrical stimulation of a peripheral nerve. In this study, indeed, photons in the node 
of Ranvier were experimentally detected by Ag+ photoreduction measurement These results indicated that in 
association to the action potential a photonic radiation takes place in the node. 
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11.4 Other Mechanisms for Non-synaptic Neuron Signalling 


Non-synaptic long-range physical signaling in neurosystems* 


Direct signal connections between brain cells via gap junctions 
Extra-synaptic chemical volume signal transmission 

Neurons form structural, long range connected neuronal networks 
Non-neuronal cells (glial cells) are involved in Ca2+- flux signaling 

Brain exhibits dynamic criticality induced phase transitions 

Direct information processing by axons and dendrites 

Signaling via membrane nanotubes and extracellular vesicles 

Internal generation of EM fields and/or reception of external EMF signals 
EMF facilitated ephaptic coupling between brain cells 

Braincells have resonant properties with freq.-dependent excitability 
Membrane potential resonance by stochastic resonance and noise level 
Endogenous EMF produce feedback loops with bidirectional causality 
Electromagnetic fields form global, spatiotemporal, interference patterns 
EMF mediated effect on synaptic transmission via QM-tunneling 
Electromagnetic fields modulate the protein-ligand recognition 

EMF solitons modulate 3-D protein folding and memory storage 
Magnetite (Fe304) particles mediate EM signaling in the brain 

EM wave coherence yields wave collapse in microtubuli / mitochondria 


Harmonic EM resonance induces patterns of EEG rythm 
* Scholkmann, Journal of Integrative Neuroscience - May 2015 


Table 1: Potential mechanisms for non-synaptic long-range physical signalling in brain 


Signalling between cells and organs, either by proximity or across a distance, is essentially accomplished 
through a multitude of biochemical mechanisms. Although such communication mechanisms are ubiquitous 
in cellular systems, including nervous system, what trivially characterizes nervous cell is that its function is 
communication itself. Key features of neurotransmission are speed, synchrony and the amount of 
information transfer. An explanation of such properties may require a form of energy transfer emerging 
from, but not limited to, molecular contact and interaction. The fundamental theory formulated by Hodgkin 
and Huxley explained the basic mechanism of neurotransmission by a sequential activation of local ionic 
currents. Since electrophysiological phenomena are ultimately electromagnetic, the classical theory may not 
be the sole mechanism and it is tempting to suggest that we should take into account more comprehensive 
electromagnetic approaches. 


In the last decades research gradually began to deal with the implications of electromagnetic fields 
generated by brain activity, (McFadden, 2007; John, 2001; and Pockett, 2012), both as a whole and at the 
level of individual cells. In particular, electromagnetic waves in the optic and infrared range, have been 
attracting growing attention for their possible role in neural communication, (Tang and Dai, 2014; Trail, 
1988; Persinger et al., 2013). This aspect raises the general question what mechanisms can be anticipated in 
cells for long-range signalling. Scholkman, 2015, in a vey relevant review, discussed a great number of 
potential signalling mechanisms (see Table 1), indicating that nervous tissue exhibits a versatile combination 
for long distance electromagnetic signalling other than classical and synaptic neurotransmission. As 
mentioned above, In this network various cell-types and connective tissues may be involved. The information 
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transfer may also include known features of quantum mechanics such as tunnelling, spin-mediated processes 
and quantum wave collapse in specific cell organelles. 


Conclusion of this section: 


As treated above, we hypothesize the permanent involvement of photon- and phonon-dressed fermions such 
as electrons and protons (the quasi-particle soliton is one example). We hold that these are crucial in the 
function of our entire organism, with special reference to our brain (Meijer and Geesink, 2016; 2017; 2019b). 
The need for such a special mechanism has various backgrounds: a) to be able to deal with the ultra-rapid 
brain responses that are not compatible with the relatively slow synaptic process of neurotransmission (Cacha 
and Poznanski, 2015), b) in order to explain the binding and synchronicity phenomena in brain function c) to 
understand the unexpected cognition capabilities of patients with severe brain damage and d) to address the 
presently unexplained subjective experiences in the category of Psi phenomena (Brueck and Meijer, 2020, 
Meijer et al, 2021. Anyway, all of the phenomena, treated in this section, point to some kind of ultra-rapid 
communication at a distance in brain tissue and/or between different individuals. This may also be related to a 
non-local connection of humans to some kind of information domain that may explain phenomena such as 
precognition and near-death experiences. 


12. Role of Hydro-ionic Entities as Wave Antenna’s in Brain 
12.1 ZPE- Wave Activity and Guiding Waves in Brain 


Our hypothesis on the role of quantum processes in brain does not invalidate current models of neuronal 
transmission: it is rather meant as a complementary but essential aspect. Alternatively, the structures that 
underlie neuronal function may be involved in brain function in another manner than the classical neural 
mechanisms generally assume., Georgiev and Glazebrook, 2018 presented an intriguing model of synaptic 
communication, in which quantum tunnelling on the basis of solitonic interactions with SNARE protein 
complexes at synaptic vesicles is essential. The latter seems a modern version of the earlier presented model 
of Beck and Eccles, 1998. We hold that biological evolution may have selected all available biophysical 
processes for intra- and inter-cellular communication. In this respect, a “Two-Brain hypothesis” was postulated 
earlier by Goodman et al, 2015: postulating one electro-ionic modality related to the well-known neuro- 
humoral transmission and another that may be rather electromagnetic field- based. Also, it remains in 
principle possible that the quantum field type of transmission uses material elements that are also 
instrumental in classical circuitry. For example, it has been proposed that connective tissue/water assemblies 
may afford superconductive properties (Ho, 2012) and that myelin-based white matter in brain may function 
as optical wave guide (Kumar et al, 2016). 


As soon as the ’Orch OR’ consciousness model of Hameroff and Penrose, 2014 was published, it was severely 
criticized by Tegmark, (2000), whose primary remarks concerned the following serious discrepancies: (a) the 
collapse of the wave function is much shorter than that of relevant dynamic timescales of neuron firings; and 
(b) wet warm brain, working at room temperature, cannot provide supporting quantum computations. 
Thermal noise of the brain would, in his opinion, completely exclude such delicate computations. This 
criticism, however, was later extensively and quite satisfactory addressed (Hagen et al, 2002). 
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Figure 31: Model for wave-coherence-mediated conscious states: The brain water compartment functions as a 
receiver and conduit for discrete quantum wave frequencies via (i) excitation of hydronium ions in brain fluids 
that promote coherent domains in structured water (inset middle right) and other interacting cavity modalities 
or (ii) through cyclotron EM wave activity resulting in perturbation of delocalized ions such as Ca% in dedicated 
channel proteins, that through vibratory states can become quantum entangled. Both these events are leading 
to syntropic flow of information and increased functional binding and synchronization of neuronal centers that 
are known to promote conscious states. Information is, apart from the known senses, obtained by quantum 
resonance with the vacuum (zero-point energy field) and in the non-linear organized brain produced attractors 
that are the building blocks of conscious states (see Fig 31, left). 


In any event, we should also take into account that the study of mental aspects of brain function and 
consciousness may require quantum aspects of entanglement, non-locality and wave coherence, not offered 
by classical physics. Of note, such phenomena are experimentally demonstrated now in various cellular 
processes in Quantum Biology, and thus open the potential for top-down and retro-causal elements, as well as 
wave mediated action at a distance. They also invite a less reductionistic and more holistic top-down approach 
in the study of life in a cosmic context (Schwarz, 2019). One example is the peculiar notion that consciousness 
and reality have a “mobius ring/strange loop type of relation: consciousness may itself be instrumental in 
quantum wave collapse producing the material world, versus the view that such a wave collapse, may only 
occur through gravitational (orchestrated} reduction of wave information at the Planck Scale, thereby 
producing conscious moments as proposed by Penrose, 2014. 


It is important to note that the microtubule hypothesis in brain function of Hameroff and Penrose, 2011; 
2014a, was experimentally supported by the innovative studies in Anirban Bandyopadhyay’s group (see 
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Agrawal et al., 2017, 2018; Sahu et al., 2013, 2015). In the latter studies it was shown in life visualizations that 
self-assembly of tubular proteins can be obtained under the influence of discrete EMF frequencies in the kHz, 
MHz and GHz ranges and that many of the registered resonance peaks of tubulins seem compatible with the 
earlier treated fractal GM-scale revealed by us (Meijer and Geesink, 2019b). It is of interest that Anirban 
Bandyopadhyay’s group found clear evidence for a fractal information theory-derived geometric musical 
language, that may guide brain-inspired hypercomputing as a basic phenomenon underlying consciousness, a 
concept that is very much in line with the concepts in of the present paper. 


Taking into account the earlier mentioned criticisms, let us look at the Hameroff-Penrose theory from another 
side: the side mentioned by Tuszynski, (2014). By inspecting the Hameroff-Penrose solution on the central 
role of oscillating microtubular proteins, an enormous matrix of oscillating tubular elements is occupying the 
whole brain, especially if other organelles such as mitochondria and nuclear DNA are involved at the same 
time This entire vibratory machinery is embedded everywhere in the brain in the intracellular water, (Fig.31). 


12.2 The Role of Cerebral Fluids 


The present study, emphasizes the importance of cerebral and interstitial fluids, that in concert with coherent 
water domains in the cells, could be involved in the guiding of consciousness originating from realms outside 
the brain. Interestingly, micro-tubuli in this context are not only ’scaffolding’ instruments of cells but may also 
serve as warehouse for memory and memristors (Chua, 1971 and 2011), as instrumented by heavy ions, such 
as calcium ions. In the past, (see Meijer and Raggett, 2015), but also more recently, a number of attractive 
quantum brain models, have been proposed, that are at least partially compatible with the present “event 
horizon model” (see Fig. 27). 


To emphasize the place of proton in brain consciousness functions, we show a rough diagram of 
brain organization, shown in Fig.31 and 32. A conditional diagram of brain organization consists of three 
levels (Tarlaci, 2010): (a) a ‘water basin’ containing all the other levels; (b) a level consisting of many neurons 
and glial cells, which organize the electrical activity of the nervous cells against a background of the 
neurochemical medium prepared by special nuclei and cells; and (c) a level expressing higher cognitive 
functions, which provide adequate behaviour of a living organism in the social environment (Allakhverdov, 
2000). 


It is noticed earlier, that the thermal action parameter kg76t and the Planck constant are almost equal each 
other. Here kg and T= 310 K are the Boltzmann constant and temperature of human body, and 6t = 2:10 s is 
the average lifetime of proton mobility in water (Bell, 1959, 1973). The above equality means, that exchange 
of the hydrogen ion energy with the vacuum zero-point energy can be available as well. It should be noted in 
this regard, that the quantum mechanical zero-point energy is mentioned also by Beck and Eccles 1992, in 
article entitled "quantum aspects of brain activity and the role of consciousness". 


The mass of the quasi-particle, which they adopt in this article, is the mass of the hydrogen atom. The vacuum 
zero-point energy fluctuations happen on surface of a vast ocean of energy called by the dark energy, or more 
specifically the "superfluid quantum space", the name proposed by the earlier mentioned Fedi, 2016. It 
contains virtual particle-antiparticle pairs, which are created and annihilated again and again by staying in a 
continuous vortex dance. The pairs possess integer spin and therefore form the Bose-Einstein condensate 
covering the entire Universe (Albareti, et al., 2014, Das and Bhaduri, 2015). Thus, the hydrogen ion (proton) 
has the possibility of tunnelling through the space on huge distances. Let us look at the proton migration 
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mechanism from the perspective of the de Broglie-Bohm theory (de Broglie, 1987, Bohm, 1952). In this case, 
the ‘water wires’ look like the Bohmian trajectories forming every time the need arises. But first we shall show 
the hydrodynamical equations describing motion of hydrogen ions in the water medium. Factually, the balance 
equation for electrical processes occurring in a nervous tissue (Dudkin and Sbitnev, 1998), is written down 
initially, that leads further to the Navier-Stokes equation and the continuity equation. 


12.3 Water Configurations as Quantum Wave antenna’s: the Role of Protons in Hydronium lons 


Living brain is a biological organ which operates in a slightly salty liquid environment at room temperature. 
Most widespread chemical substance in the living body is liquid water (Chaplin, 2016, Geesink Jerman and 
Meijer, 2019b). Water is the main liquid medium in the brain, where important events, related to 
consciousness occur. 


Although dendrites and axon terminals of neurons of the brain penetrate through all brain space densely, 
there are spaces relatively free of the nervous filaments. These spaces are ventricles of the brain filled by the 
cerebral liquid. In medical practice, there is a peculiar case in which a 44-year-old patient with postnatal 
hydrocephalus of an unknown cause (Feuillet et al, 2007). Magnetic resonance imaging (MRI) showed that his 
brain had hypertrophied brain ventricles. The deficit of the filamentous organization demonstrates massive 
enlargement of the lateral, third, and fourth ventricles, with a very thin cortical mantle and a posterior fossa 
cyst. Surprisingly, however, this patient possesses quite normal social functions, and exhibited an intelligence 
quotient (IQ) of around 75. This example provides an indirect hint that the cerebral liquid, a slightly brackish 
water, may have a direct relationship to cognitive functions of the brain. 


Cerebrospinal and Interstitial Fluids in Hydrocephalus 


Normal Ventricle l Enlarged Ventricle 
Arachnoid — sse.— -= SN 
space LA a Brain 
Choroid Ventricle 
plexus 


Cerebellum \ ZEN) E \- Aquaduct 


Central canal 


A 
CSF Flowin the Brain 


Figure 32: A: Cerebrospinal fluid compartments within and surrounding brain. B. Enlarged ventricle 
compresses brain tissue. C: Circulation of cerebrospinal fluid and contact with interstitial fluid. D: Massive 
ventricular enlargement, in a patient with normal social functioning: (A), (B), (C) MRI with gadolinium contrast 
at different cross-sections; (D) T2-weighted MRI. LV=lateral ventricle. Ill=third ventricle. IV=fourth ventricle. 
Arrow points to Magendie foramen. The posterior fossa cyst is outlined in (D). The figure is taken from Feuillet 
et al, ( 2007). 
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We assume that the proton plays an important role in the transport of subcritical information through the 
brain liquid. At room temperature, the liquid water consists of many fluctuating hydrogen-bonded clusters 
(Chaplin, 2016, Fig.31). The hydrogen bond is strong enough to maintain the coupling of atoms during some 
time under thermal fluctuations. As treated above, water can be depicted as consisting primarily of a mixture 
of clusters of water molecules with different degrees of hydrogen bonding in an equilibrium. Under thermal 
fluctuations, some hydrogen couplings are broken but other arise (Geesink and Meijer, 2020, Massori, 2019, 
Meessen, 2020). 


On average, the equilibrium distribution of different cluster sizes is maintained. Fig.33, illustrates the 
hydrogen-bonded chain mechanism (DeCoursey, 2003), called the Grotthuss mechanism, by means of which 
protons tunnel from one water molecule to the next via hydrogen bonding (Chaplin, 2016; Hassanali et al, 
2013). Consciousness may arise through information transfer to this water from the ZPE-field. 


It can be shown that the thermal action parameter of a proton 
b=kgTOt, (1) 


in which kg= Boltzmann constant=1.38E-23 J/K, T = the room temperature=298 K, dt = lifetime of a Hydronium 
ion = 2E-13 s, and we get b=8.2 E-34 J- s. One can see that h = Planck constant =6.6 E-34 J: s, is in the same 
order of magnitude as the thermal action parameter, b. (Sbitnev 2016). 


In the fluid medium, as a basic speed of matter transfer, we choose the speed of sound rather than the speed 
of light proposed by Brady and Anderson (2014). In a saline water solution at room temperature, T = 298 K, 
the speed is equal to cs = 1508 m/s. The speed is taken from the formula of Wilson (1960). Observe that 


m, = ke" 1.8100” kg (2) 


AY 


is slightly larger than the proton bare mass m = 1.6726-10”’ kg. 


This means, that the hydrogen ion may behave itself as a particle exchanging its energy permanently with the 
vacuum zero-point energy and not only with water. In other words, the hydrogen ion can act as an 
intermediary between the physical vacuum (i.e., the superfluid quantum space) and the water environment of 
the brain (Sbitnev 2016). The quantum mechanical zero-point energy is also mentioned by Beck and Eccles, in 
their article (Beck and Eccles, 1992) entitled "Quantum aspects of brain activity and the role of consciousness”. 


The mobility of the hydrogen ion in water leads to an average lifetime of 2-10-13 s (Bell, 1959, 1973). 
Hydrogen ion, that is proton, is considered here as a bit of information transmitting across the cerebral liquid 
of brain by the Grotthuss mechanism (Chaplin, 2016), (see Fig. 33 and 34). 


The mass of the quasi-particle, which they assumed in their article, was in the range of the mass of the 
hydrogen atom. Besides, Beck and Eccles (1992) noted that the thermal energy ks-T of external environment (T 
= 298 K) expressed in units of the electron-volt 


E,=k,T/e~26 mV. (3) 
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lies in the range of voltages where neurons operate. It means that thermal noise may have an impact on the 
electric activity of nerve cells. It is instructive, to draw attention in this article, to the time of the metastable 
instability of electronic transition, t, evaluated by the authors to be about 10° - 1074s. Their estimation 
shows a relatively good agreement with the average lifetime of the hydrogen ion, dt = 2x10 s 


Figure 33: Diagram illustrating the hydrogen-bonded chain mechanism for proton migration (Grotthuss 
mechanism De Coursey, 2003): a proton enters the chain from the left side and then, as a result of the series of 
proton hops indicated by the arrows, a proton exits the chain on the right side. This chain represents a 
hydrogen-bonded ’water wire’ (Chaplin, 2016). 


In the transport of protons, the so-called exclusion zone (EZ) phase of water could play a significant role, Fig. 
33. This special “fourth phase” of water arises near hydrophilic surfaces that abound in living tissues. Water 
molecules are ordered into hexagonal lattice, (Fig. 34), and the exclusion zone (EZ) water (Pollack, 2013) 
expels any foreign inclusions so that EZ water molecules are more constrained. An assembly of EZ water 
molecules is more stable. EZ has negative charge, which is friendly to the resting membrane potential of neural 
cells. EZ absorbs light at the wavelength around 270 nm. These unique properties make the water a perfect 
conductor of the hydrogen ions through itself by the Grotthuss mechanism (Agnom, 1995, see Fig. 33); (Peng 
et al, 2015, see Fig. 35a). 


Here we will try to understand what pathways are available for the moving protons. As was noted above, a 
main mechanism is the Grotthuss one that can be effective when water is in the” fourth phase” as expected to 
exist near the countless subcellular structures and the cellular membrane of neurons as well as in the brain 
fluid molecular material. In that case, water molecules are predominantly arranged according to the hexagonal 
symmetry, (see Fig.33 and 34). As shown in Fig. 35(a) the hexagonal symmetry can provide an eightfold path 
for the hydrogen ion entering on a hexagon assembled from water molecules. At the beginning, the hydrogen 
ion enters the right hexagon at the node a and hops along it around central point A clockwise. Then, upon 
reaching node a, the hydrogen ion begins to hop along the left hexagon around center point B in a 
counterclockwise manner. Upon reaching node b, the hydrogen ion re-enters the right hexagon, and so forth. 


Each eightfold path, corresponds to two oppositely oriented vorticities © that change the orientation after the 
completion of each cycle, see Fig.35(b). This illustration shows the following sequence of changing the vorticity 
sign. Initially, the hydrogen ion hops along the left hexagon in a clockwise manner. The vorticity a is 
represented by the blue arrow. At the transition to the left hexagon at the node a, the hydrogen ion begins to 
hop in the counterclock-wise way. The vorticity w corresponding to this motion gets the opposite orientation 
(the same blue arrow oriented in the opposite direction). After completing the motion along the left hexagon, 
the hydrogen ion in node b enters again the right hexagon and begins to hop along it. The vorticity orientation 
remains (red arrow). After completing the motion on the right hexagon, the hydrogen ion, in node a, again 
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passes to the left hexagon. The orientation of the vorticity changes sign to the opposite direction (the same 
red arrow oriented in the opposite direction). 


Layered Water Molecules with Exclusion Zone at Surface of Materials 


EZ layers material 


Figure 34. From Pollack, 2013. The hexagonal water lattice can work as an interferometric device acting as a 
receiving and transmitting antenna. 


As a result, we have the following pattern: (a) the eightfold path along EZ water molecules consist of oscillating 
dipoles in time due to the change of vorticity. (b) We note that arrows drawn on tips of the green dotted lines 
in Fig. 35(b) point to flow of time. (c) The dipoles exchange the orientations in the tact with oscillations that 
fluctuate in time. (d) If the EZ water contains many such eightfold paths working synchronously, then this EZ 
water plate can work as a multi-slot emitter-receiver of the electromagnetic field (multi-slot interferometer). 


The hydronium ion can obtain a soliton character, since when moving along some surface it scrolls a mass of 
matter composed of a substrate along with it during this moving. In other words, the soliton can obtain a 
torque mode. If its core carries a charge, for example, positive charge of the hydrogen ion, then due to the 
torque it is covered by a coat of negative charges. In particular, due to this coat, the soliton lives longer than 
that with a naked charge. Surprisingly, excess protons can create their own pathways, ‘water wires’, before 
protons can migrate along (Peng et al, 2015). 


Grotthuss shuttling of an excess proton charge defect through hydrogen bonded water networks, shows the 
interesting avalanche-like mechanism of the hydrogen ion transport through it. It turns, there is a related 
process in which water molecules move (“shuttle”) through a hydrated excess proton charge defect in order to 
wet the path ahead for subsequent proton charge migration. Surprisingly, before the proton enters the 
nanotube, it starts “shooting” water molecules into the otherwise dry space via Grotthuss shuttling, effectively 
creating its own water wire where none existed before. As the dry nanotube gradually becomes wet when the 
proton charge defect enters it, the free energy barrier of proton permeation through the tube via Grotthuss 
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shuttling drops significantly. This finding suggests that an important wetting mechanism may influence proton 
translocation in biological systems, i.e., one in which protons “create” their own water. 
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Figure 35: Hydrogen ion hopping along two EZ water hexagonal structures: (a) a general organization of EZ 
water consisting of two hexagons; (b) dynamics of the hydrogen ion hopping along two hexagons. Hydrogen 
ion hopping along two EZ water hexagonal structures: (a) a general organization of EZ water consisting of two 
hexagons; (b) dynamics of the hydrogen ion hopping along two hexagons. According to the righthand law, 
currents about the closed circuits induce magnetic fields, oriented perpendicular to these circuits - along either 
red arrow or blue arrow depending on orientation of the current in the circuit - either counterclockwise or 
clockwise. Such currents synergistically flowing along the water hexagons on the hexagonal lattice (see Fig. 17) 
lead to cumulative effect either of radiating information to subtle worlds or of receiving information from these 
worlds. 


13. The Potential Role of Ca2+- ions in Quantum Consciousness 
13.1 Introduction 


It has been shown that Ca2+ ions are also hydrated, and, in principle, their behaviour can be described by 
similar hydrodynamics and path integral approaches, as described in the previous for hydronium ions. Thus, 
just as there is a wide variety of intercellular Ca2+ waves in different cell types such as astrocyre (Fig.36), so 
there is a corresponding variety in their mechanism of extra-cellular propagation. 


Nevertheless, two basic mechanisms are predominant: propagation by the diffusion of an extracellular 
messenger and propagation by the diffusion of an intracellular messenger through gap junctions. Sometimes 
both mechanisms operate in combination to drive an intercellular wave. Of note, Ca2+ waves can exhibit spiral 
patterns (Meijer et al., 2021) and are also influenced by external cyclotron EMF resonances (Meijer and 
Geesink 2015), both supporting our concept of toroidal flux mediation in the brain. The Ca2+ messenger 
function may be influenced by Schumann and cyclotron resonances by far-infrared (FIR) radiation resonance as 
well as Zero-point energy (ZPE). 
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Ca 2+ -ion Mediation in Astrocyte-Neuron Interactions 
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Figure 36: Schematic of astrocyte — neuron interactions and the role of a1-NAR signaling. (A) NA is released 
from LC varicosities into the extracellular space. (B) Activation of a1-NAR on astrocytes elicits [Ca?*]; 
transients. (C) GABAergic interneurons also express a1-NAR. (D) Astrocytes appear capable of integrating 
information across signalling modalities: a1-NAR signalling ‘primes’ astrocytes to local glutamatergic synapse 
activity. (E) Astrocytes also integrate activity at GABAergic synapses, through co-activation of neuropeptide 
receptors (NPR) and GABA; receptors. (F) One consequence of astrocyte stimulation is modulation of synaptic 
activity (G) Astrocytes can downregulate GABA,currents by releasing ATP which acts on neuronal P2X 
receptors. (H) Astrocytes can transform inhibitory activity at a GABAergic synapse into excitatory signalling at a 
glutamatergic synapse. (I) Functionally coupled astrocytes can act as bridges, allowing communication 
between distant synapses. One mechanism used is direct transfer of the [Ca?*]; signal (or metabolites) through 
gap-junctions. (J) Integrating synaptic activity with a1-NAR signalling allows astrocytes to participate in the 
“Glutamate Amplifies Noradrenergic Effects” mechanism, in which astrocytes act in a positive feedback loop 
releasing glutamate. (K) A similar mechanism may also act at GABA-ergic synapses, with astrocytes 
transforming GABA-ergic activity into glutamate release. 


The resulting phonon and photon scalar waves in the brain are integrated and protected against decoherence 
through toroidal processing. Topological integration on the brain macro-scale is realized by torus nesting and 
self-similar fractal representation. This integral process may contribute to the creation of awareness and 
conscious perception in relation to the external world. Fractal patterns of re-entrant calcium waves have been 
used in order to map brain attractors that could even represent a bridge between the realm of physical laws 
and a timeless platonic realm (phase space) of mathematical objects. 


Interestingly, calcium may also play an unexpected role in nuclear quantum spin-mediated brain 
communication in the brain. Fisher, 2015 identified the so-called “Posner molecule”, Ca9(PO4)6, as a unique 
molecule that through shielding the phosphate group (Fig.37e) can protect the spin-mediated neural qubits for 
very long times and thereby may serve as a (working) quantum-memory 
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Figure 37: The potential role of quantum-entangled Ca-phosphates (a) in brain (b), that protect spin-entangled 
neural Qbits and after endocytosis of Posner molecules in neurons, release Ca2+- ions that influence neuronal 
glutamate release (d) and thereby induce post-synaptic firing in spin-entangled neurons (e) throughout the 


brain. 


A central requirement for quantum-processing is quantum entanglement across the brain. \t was argued that 
the phosphatase enzyme that breaks a pyrophosphate ion into two phosphate ions can form quantum- 
entangled pairs of qubits (Fig. 37 c). A mechanism for transporting Posner molecules into presynaptic neurons 
during vesicle endocytosis was than proposed. This endocytic process is supposedly coupled to a glutamate 
transporter in the plasma membrane and in intracellular vesicles. Quantum measurements throughout the 
brain, due to the generated spin-entangled state of multiple neurons, can then occur. When a pair of Posner 
molecules, engulfed into the neurons fall apart it releases a burst of intracellular calcium ions, that then can 
trigger further neurotransmitter release and enhance the probability of post-synaptic neuron firing of the 
quantum spin-entangled neurons (Fig.37 d). This is one example of a well thought out multi-step quantum 
brain mechanism. Yet it remains to be experimentally demonstrated at any of the abovementioned step. 


13.2 Final Conclusions on the Treated Modalities of Consciousness 


- We submit that consciousness states are, at least partly, received from the superfluid quantum space/zero- 
point energy field and the information flux is likely bidirectional (back reaction). Consequently, a field-type of 
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cosmic connectivity is attained, necessary for global synchronization in the brain and of the brain with the 
cosmos. 


- The fractal water compartments in the brain function as superconductive antennae for the ZPE/ superfluid 
quantum space wave information (see Geesink and Meijer, 2019a). This aspect extends to interstitial spaces 
and non-neuronal cell types, in which spiral Ca2+ wave fluxes, that mediate multiple bio-information 
mechanisms in the brain, play a crucial role. 


- For wave-information transfer in brain, one needs two separate mechanisms operating in brain water: the 
intermolecular jump of hydrated protons (Grotthuss mechanism) for superconductive states as well as a 
different mechanism of wave/particle diffusion. The latter propagation process in the whole brain is facilitated 
by quasi-particle formation of solitons (rotating electrons or protons that become dressed with 
phonons/photons). Hydrated protons have been shown to be quasi particles with solitonic solutions. 


- It could be shown that mass-energy and dynamics of movements of protons exhibit a quantum wave 
character that obey the non-linear Schrödinger wave equation. Since the Klein-Gordon mass-energy equation, 
as a starting point has a dual solution including negative mass/energy, by which anti-particles may travel from 
future to past, allowing reversed flow of time and retro-causality. 


- The solitonic solutions implicitly introduces the aspect of vortex-like rotation and toroidal geometry of energy 
trajectories (Fig.9). Rotatory mediated toroidal flux is likely important for information integration and error 
correction of various forms of wave energies. 


- Holographic memory storage and retrieval can be understood from a 4-D situated event horizon workspace 
that is associated with the brain but not reducible to it, (Fig.27). The cerebrospinal and interstitial water 
compartments are equipped with, and sensitive to internally generated and also external resonating solitonic 
excitations. In conscious states in brain and the entire cosmos, resonating wave activities can function as the 
communication conduit between zero-point superfluid space and modalities of life organisms. 


- Current observations on relative intelligence of hydrocephalic patients, life panorama aspects of NDE 
experiences, and pre-cognition PSI phenomena can be better understood through the present superfluid and 
superconduction model. 


14. Zero-point Energy Field: The Physical Basis of an Implicate Order? 


14.1 Introduction 

The concept of a Universal Knowledge Field was previously also framed as Universal Consciousness, Cosmic 
Consciousness, Universal Mind, Universal Memory, Universal Intelligence, Holographic Memory, Collective 
Consciousness, Implicate order and the Plenum, among many other terms. The concept that information can 
take a universal character and that all information is present in a general knowledge field can be treated from 
a number of backgrounds and perspectives. 
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In principle, this item can only be approached through a general treatment of the evolution of intelligence and 
therefore, for us, is intrinsically based on human knowledge and its scientific concepts: natural laws, 
evolutionary theories, historical analyses and philosophy. This seems evident, since clearly everything we 
discuss and project and all we can say on the observed nature entails the product of human deliberation. In 
other words, one could say that basic information implicit in nature can only be revealed and faithfully 
registered through human observation that, coupled to our intelligence and metaphoric representation 
transforms experience in significance (Meijer, 2012; 2018). Yet, if we assume a collective storage of all 
information that is present and/or evolves in our Universe and that humans and other intelligent species in the 
cosmos interact with such a knowledge field, it intrinsically implies that it cannot be solely treated as a by- 
product of human brain and intelligence in general. At first sight, this idea seems to conflict with current 
mainstream science and conventional pictures of reality. 


However, recent developments in current physics show that in fact there is solid ground and even 
overwhelming evidence for the hypothesis/concept of a universal knowledge field. These considerations are 
based on the current descriptions of nature on the micro-level (spacetime building blocks such as string and 
spin theories), quantum mechanical concepts (such as entanglement, non-locality and resonance), 
cosmological models on energy (zero point and negative energy) as well as holographic concepts of reality and 
other space/time modalities. The present review is partly based on texts and figures out of a set of earlier 
publications of the author on information science, studies on brain function and consciousness as well as 
science philosophy (Meijer et al., 2012-2018). In addition to these research fields, universal consciousness can 
be approached from transcendental human experience, including transpersonal and PSI phenomena and 
should be discussed against a meta-physical as well as informational backgrounds, also in relation to self- 
consciousness. 


14.2 Pilot-wave Theory, Implicate Order and ZPE- field Mediated Consciousness 


Quantum mechanics predicts the existence of what are usually called "zero-point" energies for the strong, the 
weak and the electromagnetic interactions, where "zero-point" refers to the energy of the system at 
temperature T=0, or the lowest quantized energy level of a quantum mechanical system. Zero-point energy is 
the energy that remains when all other energy is removed from a system. A harmonic oscillator is a useful 
conceptual tool in picturing this process. Classically, a harmonic oscillator, such as a mass on a spring, can 
always be brought to rest. However, a quantum harmonic oscillator does not permit this. A residual motion 
will always remain due to the requirements of the Heisenberg uncertainty principle, resulting in a zero-point 
energy, equal to 1/2 hf, where f is the oscillation frequency. Zero-point energy was experimentally 
demonstrated with the so-called Casimir Effect, a unique attractive quantum force between closely-spaced 
metal plates. The Casimir effect or force was shown to be due to radiation pressure from the background 
electromagnetic zero-point energy which has become unbalanced due to the presence of the plates, and 
which results in the plates being pushed together. 


Electromagnetic radiation can be pictured as waves flowing through space at the speed of light. The waves are 
not waves of anything substantive, but are ripples in a state of a theoretically defined field. However, these 
waves do carry energy (and momentum), and each wave has a specific direction, frequency and polarization 
state. Each wave represents a "propagating mode of the electromagnetic field." Each mode is equivalent to a 
harmonic oscillator and is thus subject to the Heisenberg uncertainty principle. From this line of reasoning, 


quantum physics predicts that all of space must be filled with electromagnetic zero-point fluctuations (also 
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called the zero-point field) creating a universal sea of zero-point energy. The density of this energy depends 
critically on where in frequency the zero-point fluctuations reach its limits (Beck and Mackey,2007). Energy 
has a clear relation with information and together with the third building block of the universe, matter it 
provides a tri-angular relation with mutual transitions (Meijer, 2012). 


14.3 How Does ZPF Affects Matter? 

As explicated in the preceding section, SED regards matter as immersed in an all-pervasive stochastic 
background field with which it interacts permanently and unavoidably, thus acquiring a stochastic motion. This 
motion can be studied for various systems. As an example, we take a closer look at the hydrogen atom, which 
is composed of a proton and an electron. In classical physics this system is unstable and collapses within a tiny 
fraction of a second due to the fact that the orbiting electron emits radiation and loses energy. However, 
within SED the situation changes significantly since the electron is no longer surrounded by a void. Rather, the 
electron is now able to perform a dynamic interaction with the background field, which results in an exchange 
of energy between the material system and the ZPF, (Fig.38). 


Indeed, it can be shown analytically and numerically (Cole and Zou 2003, 2004a, 2004b; De la Peña and Cetto 
2006; Cavalleri et al. 2010,) that there are certain dynamic situations in which the average power absorbed by 
the atomic electron compensates its average radiated power. These situations are characterized by 
quantization conditions and correspond exactly to the stationary states predicted by quantum theory, i.e., the 
stability of matter goes necessarily hand in hand with the quantum behavior of matter and both are a 
consequence of the interaction with the ZPF. 


Consciousness: Substrate of Zero-Point Energy Field 
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Figure 38: How brain reads and rewrites quantum vibrations fron the zero-pont enegy field in the form of 
attractor modalities 
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A closer look behind the scenes of matter from an SED point of view reveals that not only the stability of 
matter but also its spatial structure and three-dimensional conformation are governed by the ZPF. Hence, SED 
is able to provide a clearer and more intuitive understanding of structure formation, in such a way that a 
quantum mechanical orbital, which reflects the probability density of finding an electron in a specific region 
around the nucleus, is associated with a stable attractor of the stochastic interaction process between the 
electron and the ZPF (Rodriguez, 2012). In other words, every stationary state of matter is characterized by an 
individual dance pattern that comes into being under direction of the ZPF. External stimuli, such as the 
presence of a magnetic field, can cause transitions between different attractors, i.e., an external stimulus or a 
perturbation can prompt the system to follow a new dance pattern. In this respect several authors have 
pointed out that each pilot wave steering elements in the explicate order as defined by David Bohm exerts a 
backreaction to the implicate order, rendering this domain permanently dynamic. This implies that the Bohm 
mechanism can never be fully deterministic since each pilot wave is operating from a different background 
field, (see Sutherland,2006; Sarfatti, 2011; and Holland, 2020). 


14.4 How Matter Affects ZPF and the Relation with Brain Function 

So far, we have dealt with the impacts of the ZPF on matter. In the second step, we now have a look at the 
impacts of matter on the ZPF. This is very important because it must be considered that matter and ZPF as 
mentioned above, exert a mutual influence, i.e., not only the ZPF affects the dynamics of matter, but the latter 
also affects the dynamics of the ZPF. From the study of simple nonlinear systems (De la Pefia and Cetto 2001; 
2006) one can learn that the ZPF is modified as soon as the system reaches a stable attractor. The free field 
with the initially random phase adapts itself to the new situation in such a way that the relevant frequency 
components involved in the maintenance of the equilibrium become highly correlated (De la Pefia and Cetto 
2001). In other words, the formation of a stable attractor results in a de-randomization of the local ZPF. This 
amounts to imprinting an information state on the ZPF (Fig.38). Different attractors are associated with 
different ZPF configurations and, hence, different information states (Keppler,2012; 2013; 2016, as partly cited 
in the following:) 


First of all, one can observe long-range coherence in the brain, which means that the activity of distant brain 
regions is highly correlated. Particularly, synchronized activity in the gamma frequency band, ranging from 25 
to 100 Hz, is strongly associated with perceptual awareness and consciousness (Crick and Koch 1990; Engel et 
al. 1999; Engel and Singer 2001; Melloni et al. 2007). It was found that gamma synchrony shows up not only 
during attention to an external stimulus, but also during meditation (Lutz et al. 2004) and REM sleep 
(Montgomery et al. 2008). In order to understand gamma synchrony, deterministic neural network models 
have been studied, which generate auto-coherent gamma oscillations as an emergent network property. 
However, such models can be ruled out because the analysis of real data reveals that the brain behaves like a 
resonant stochastic oscillator (Burns et al. 2010, Meijer and Geesink, 2018). 


This means that the brain activity cannot be understood on the basis of a deterministic model. Rather, any 
realistic model must incorporate a stochastic driving force. For a physicist all these pieces of evidence clearly 
suggest that the brain behaves like a macroscopic quantum system. This view is also taken by Freeman and 
Vitiello who interpret the nonlinear brain dynamics as a macroscopic manifestation of underlying many-body 
field dynamics (Freeman and Vitiello, 2006). They argue that the patterns detected in the brain resemble 
those of quantum many-body systems, so that many-body quantum field theory is the appropriate tool to 
study brain dynamics and the only way to understand patter formation and phase transitions in the brain. 
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From this perspective, the brain is a complex system that operate near a critical point of a phase transition. In 
the unordered phase the brain displays irregular dynamics. However, an external stimulus above a certain 
threshold can vary the system parameters appropriately and induce a spontaneous transition to the ordered 
phase that is characterized by scale-free activity patterns, long-range correlations, particularly gamma 
synchrony, and spatiotemporal attractor (see for an adequate set of reviews Keppler, 2012, 2013, 2016) 


Nevertheless, from the existing quantum field theoretical models one can draw the conclusion that the whole 
process is initiated and stabilized by the electromagnetic vacuum fluctuations. This seems equivalent to saying 
that the process is driven by the ZPF. In the following, the cornerstones of a conceptual framework for 
consciousness is presented. As noted in the preceding section, this conceptual framework is designed to be in 
accordance with all the scientific findings of physics and neurophysiology. The framework is formulated in 
terms of three main principles: 


Principle 1: Consciousness is a fundamental property of the universe. 

According to Eastern philosophy, mind and matter are composed of the same primordial energy, i.e., there is 
an implicit unity of primordial energy and primordial consciousness. Hence, consciousness is not produced by 
matter. Rather, matter and consciousness have a common basis. 


Principle 2: The ZPF is the substrate of consciousness. 

According to SED, primordial energy is represented by the ZPF. All phenomena spring forth from this field 
through selective restriction and a dynamic flow of interactions. Since, as laid down in hypothesis 1, primordial 
energy and primordial consciousness are based on the same substrate, the ZPF is an appropriate candidate for 
the substrate of consciousness. 


Principle 3: Our individual consciousness is the result of a dynamic interaction process that causes the 
realization of information states in the ZPF. 


The neural activity of the brain modifies the ZPF, which is the substrate of consciousness. Whenever the 
activity of the brain falls into a stable attractor, there is an information state in the ZPF that is associated with 
a conscious state. The modified ZPF, i.e., our consciousness, also influences the brain, so that there is a 
permanent information transfer between the brain and the ZPF. These interrelationships are depicted in Fig. 
21 shows that the physical and phenomenal properties turn out to be two different aspects of a single world. 
This is in line with the double-aspect principle of information (Chalmers, 1995; 1996, Keppler, 2012, 2013, 
2016). 


In the context of the SED-based approach presented here, this means that particular information states in the 
ZPF, if not all, are associated with a physical realization and a conscious experience (Fig.38). In other words, 
the internal aspects of such ZPF information states are phenomenal, i.e., a conscious moment is a ZPF 
information state experienced from inside. The external aspects of such information states are physical and 
manifest themselves as the neural correlates of consciousness (NCC). Hence, a key characteristic and 
important quality of this conceptual framework is the notion of a information state in the ZPF, also called ZPF 
information state, which is the central link between a physical manifestation in the outer world and a 
psychological state in our inner world. The relationship between information states in the ZPF and NCC is 
completely determined by the laws of physics, while the connection. 
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Fig.38, shows that the physical and phenomenal properties turn out to be two different aspects of a single 
world. This is in line with the double-aspect principle of information (Chalmers 1995; 1996) In the context of 
the SED-based approach presented here, this means that particular information states in the ZPF, if not all, are 
associated with a physical realization and a conscious experience. In other words, the internal aspects of such 
ZPF information states are phenomenal, i.e., a conscious moment is a ZPF information state experienced from 
inside. The external aspects of such information states are physical and manifest themselves as the neural 
correlates of consciousness (NCC). 

Hence, a key characteristic and important quality of this conceptual framework is the notion of an information 
state in the ZPF, also called ZPF information state, which is the central link between a physical manifestation in 
the outer world and a psychological state in our inner world. The relationship between information states in 
the ZPF and NCC is completely determined by the laws of physics, while the connection. between information 
states in the ZPF and our spectrum of qualia is specified by psycho-physical laws (Meijer and Geesink, 2017, 
Keppler, 2012, 2013) 


However, these psychophysical laws have nothing to do with extensions to the existing laws of physics. Rather, 
they can be regarded as mapping rules between ZPF information states and qualia, describing where a given 
information state in the ZPF is located in qualia space. Looking at higher levels of complexity, it is quite obvious 
that the universal mechanism of structure formation must apply also to living matter, indicating that biological 
systems can be fully understood only on the basis of the electromagnetic vacuum fields, as addressed by SED 
and described by the formalism of quantum electrodynamics. 


A key motivation for Bohm, 1980, 1993, in proposing a new notion of order was the well-known 
incompatibility of quantum theory with relativity theory. The Pilot Wave theory is one of several 
interpretations of quantum mechanics. It uses the same mathematics as other interpretations of quantum 
mechanics; consequently, it is also supported by the current experimental evidence to the same extent as the 
other interpretations. The Pilot Wave theory is in fact a hidden variable theory. The positions and momenta of 
the particles are considered to be the hidden variables. However, the observer not only does not know the 
precise value of these variables, but more importantly, cannot know them precisely because any measurement 
disturbs them — as stipulated by the Heisenberg uncertainty principle. A collection of particles has an 
associated matter wave, which evolves according to the Schrödinger Equation. Each particle follows a 
deterministic trajectory, which is guided by the wave function; collectively, the density of the particles 
conforms to the magnitude of the wave function. The theory brings to light non-locality that is implicit in the 
non-relativistic formulation of quantum mechanics and uses it to satisfy Bell's theorem. Interestingly, these 
nonlocal effects are compatible with no-communication theorem, which prevents us from using them for 
faster-than-light communication. 


Implicate order and explicate order are concepts coined by David Bohm to describe two different frameworks 
for understanding the same phenomenon or aspect of reality. The implicate order, also referred to as the 
"enfolded" order, is seen as a deeper and more fundamental order of reality. In contrast, the explicate or 
"unfolded" order include the abstractions that humans normally perceive. (Bohm, 1980). In analogy to 
Whitehead's notion of actual occasions, Bohm considered the notion of moment-a moment being a not 
entirely localizable event, with events being allowed to overlap and being connected in an over-all implicate 
order: Bohm proposed that each moment of time is a projection from the total implicate order. Central to 
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Bohm's scheme are correlations between observables of entities which seem separated by great distances in 
the explicate order, but are manifestations of the implicate order. Within quantum theory there is 
entanglement of such objects. 


The implicate order represents the proposal of a general metaphysical concept in terms of which it is claimed 
that matter and consciousness might both be understood, in the sense that it is proposed that both matter 
and consciousness: (i) enfold the structure of the whole within each region, and (ii) involve continuous 
processes of enfoldment and unfoldment. For example, in the case of matter, entities such as atoms may 
represent continuous enfoldment and unfoldment which manifests as a relatively stable and autonomous 
entity that can be observed to follow a relatively well-defined path in space-time. In the case of consciousness, 
Bohm pointed toward evidence presented by Karl Pribram that memories may be enfolded within every region 
of the brain rather than being localized (for example in particular regions of the brain, cells, or atoms). Bohm 
also used the term unfoldment to characterize processes in which the explicate order becomes relevant (or 
"relevated"). Bohm likens unfoldment also to the decoding of a television signal to produce a sensible image 
on a screen. The signal, screen, and television electronics in this analogy represent the implicate order whilst 
the image produced represents the explicate order. As an analogy, Bohm considered a pattern produced by 
making small cuts in a folded piece of paper and then, literally, unfolding it. Widely separated elements of the 
pattern are, in actuality, produced by the same original cut in the folded piece of paper. Here the cuts in the 
folded paper represent the implicate order and the unfolded pattern represents the explicate order. 


14.5 The Holographic Consciousness Model 


Bohm employed the hologram as a means of characterizing implicate order, noting that each subdivided 
region of the hologram, intrinsically contains the information for the whole three-dimensional image, which 
can be viewed from a range of perspectives. That is, each region contains a whole and undivided image. 
According to Bohm, a vivid image of the whole is afforded by vortex structures in a flowing stream. Thus, 
according to Bohm’s view, the whole is in continuous flux, and hence is referred to as the holomovement 
(movement of the whole). According to Bohm, the implicate order represents the universal, holographic 
subtext of reality, which unfolds in every moment to produce the explicate order that we all observe. From a 
human perspective Germinario, (2004) has equated the implicate order with the unconscious process, and the 
explicate order with conscious process. The principle of synchronicity, the instantaneous connection of people 
and events beyond the senses, has been equated with the quantum-physical principle of non-locality (Combs 
and Holland, 1990) that has been proposed to be the fundamental mechanism of any conscious process (see 
Germine, 1991). Several authors have completed the pilot-wave theory by including a so called back-reaction, 
meaning that the guided structures in the explicate order transfer the particular information involved back to 
the knowledge domain (Holland, 1996, Sutherland, 2006, Sarfatti, 2015). This may imply that the pilot wave 
domain is dynamic and ever changing and, thereby, the guiding process is never fully deterministic. 


The holonomic brain theory (see Wikipedia for introduction) has been put forward by Pribram, 1971;2014, 
proposing that localized neural holograms are formed by diffraction patterns of oscillating electric polarization 
waves in the cortex. (Fig.39). This “patch holography” is called holonomy or windowed Fourier transformation. 
This process is suggested to be directly related to the phenomenon of consciousness, as arising from such 
microprocesses in the synapto-dendritic network. This produces multiple waves that give rise to distinct 
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interference patterns that provide holographic and thus non-local storage of memory and through 
synchronization produce spatio-temporal binding, across the brain, leading to integral to conscious moments. 


The Holographic Nested Structure of Cosmic Reality and Brain 
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Figure 39: Holographic representations of various aspects of reality: A: Human embedded in multi-nested 
toroidal fields B: 3-D nested torus projected in 2D as a spiral network; C: 3-D to 2D holographic representation 
of planet earth; D: Memory generated in brain by interference of electromagnetic fields in the branched 
dendritic neural netwotk; E: Fourier transform of sub-Q frequencies into spacetime form information. F: 
consciousness as arising from a conversion of non-local implicate order frequency domain into a local explicate 
order in our space-time domain, representing a Fourier transform- mediated unfolding of active information 
(modified from Joye); G: Cosmic scaling of explicate to implicate order transfer at the level of the Planck scale. 


This aspect was further worked out by Di Biase and Amoroso, 2007 and, more recently, elegantly elaborated 
by Joye, 2016 a;b and 2020, (Fig.39). She stipulated that this holonomic mechanism is not restricted to our 
brain but is a scale-invariant cosmic field-like process in which information is accumulated. In these field 
interactions, each new field configuration is used to compute the next iteration of the overall knowledge 
domain from which information can be broadcasted as guiding pilot waves to living beings in a Bohmian 
context. As mentioned above, the latter information flux is bidirectional rendering the knowledge field 
permanently updated and dynamic. This also allows the important feature of retrocausality (Sutherland, 
2006;2016), that in turn guarantees the crucial aspect of human free will (Aharonov et al., 2014, Hameroff, 
2012). 


The present first author, in collaboration with the mineral nano-technologist Ir. Hans Geesink, found 

consistent evidence for a semi-harmonic background field in our world, revealing a set of EM field frequency 

bands, coined the GM-biophysical scale principle. This phenomenon was detected in both animate and 

inanimate systems, and may reflect part of the electrodynamics of Bohm’s implicate order and/ or zero-point 
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energy quantum fluctuations, (reviewed in Meijer, 2021; Meijer and Geesink, 2019, Geesink and Meijer 2018, 
a, b, and c.), The history of the discovery of the generalized music (GM)-scale was highlighted in relation to the 
areas of bio-field research (Geesink, 2020) and quantum biology (Meijer and Geesink, 2018 b). The central 
message is that nature may be guided by a discrete pattern of electromagnetic frequencies, as expressed in 
photon/electron (polariton) and phonon/electron (polaron or soliton) activities. This guiding seems to be 
based upon a physical coherence principle that is coupled to entanglement (Geesink and Meijer 2018a). 

It acts in a local and non-local way, and is embedded in a toroidal geometry. Among others, the authors 
performed meta-analysis studies on various biomedical items, cancer (Meijer and Geesink, 2017b), and 
neurological literature (Meijer and Geesink, 2018b), revealing the discrete EMF frequency pattern in a 
consistent manner. 


The novel biophysical principle exhibits a mathematical background (Geesink and Meijer, 2018a),and was also 
applied to brain function and consciousness research, (Meijer and Geesink 2017a; Meijer 2020 a;b;c)) and also 
to 3-dimensional protein folding in integrate cells (Meijer and Geesink, 2018b). A very similar pattern of such 
as energy/frequency distributions were detected in water (Geesink et al., 2019), entanglement (EPR) 
experiments (Geesink and Meijer, 2018a). In addition, frequencies of the currently known elementary 
particles in the standard model as well as in frequency patterns of spectral energy gaps that promote 
superconductive properties were revealed (reviewed in Meijer and Geesink, 2018a; 2019). The latter aspect 
provided an interesting bridge between life systems and pure physical phenomena. It is of interest that 
recently GM-scale compatible spatio-spectral eigenmodes were detected in brain that can take either a 
coherent or decoherent frequency pattern. They fit with normally detected EEG gamma to delta brain states, 
and may be indicative for healthy and diseased brain conditions as studied in modern psychiatry (Geesink, 
2021). It follows that some o these neural conditions can be treated by external EMF-exposure (Hamblin, 
2017), who reported frequencies fully compatible with the GM-scale (Meijer and Geesink, 2019). 


15. Sub-Quantum Inspired Universal Connectivity and Signaling Model, in Relation to 
Human Consciousness 


Adrian Klein 
15.1 Introduction 


At the beginning, we address some of these conceptual tendencies, as seen from our possibly different 
perspectives. Further on, I'll try to discuss a few specific conjectures regarding life and its informational 
signalization systems, which ensure its interconnectivity in our sentient universe. The special function of 
toroidal attractors in matter and consciousness set-ups will be treated as supported both by supersensitive 
observations and recent experimental findings (Boyd and Klein,2007). Next, a theoretical attempt to extend 
the Stapp formalism for consciousness, based on Sub-Quantum (SQ) tenets), will be introduced, supporting a 
novel perspective on the brain's perception and action mechanisms. Finally, the presentation will give a 
diagrammatic representation of the SQ holism as a general expression of quantum sentience. 
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To put it clearly from the start, according to the SQ concept, that the author together with his long-term 
collaborator and quantum physicist Dr. R. N. Boyd, PhD, worked out during more than a couple of decades. We 
envisioned that Information is no way originating in energy but the other way around. (Klein & Boyd, 2007) 
The kind of Information, obviously addressed in the proposals of our highly educated colleagues in the present 
paper, is rather the kind of binary concepts describing artificial intelligence, where the object of analysis is a 
by-product of energetical systems. Yet, at a theoretical level, any mathematic/geometric approach to pure 
Information, trying to describe its essence and behaviour can be fundamentally misleading. Real, eidetic 
Information, as the mere component of intelligent and self-conscious systems, is non-sensitive to mathematics 
in its essence as an ontological prime, though its manifestations in the realm of matter/energy are. We 
consider that our current instrumentation is barely sensitive to only quantifiable forms of such manifestations 
through expressing them in various mathematical and geometric forms (toroidal geometry included). 


Of course, we observe and think only in terms of physical reality which, until recently, was considered to be 
«all that is». Our joint challenge is to replace this philosophy by a new paradigmatic, post-materialistic world- 
view. This implies recognizing the hyper-dimensional sentient reality we live in, and the primacy of Information 
as a pro-active, naturally occurring and guiding agent in all our well-studied physical laws and their 
manifestations. This fundamental change of perspective is the prerequisite of further progress in sciences, 
philosophy and faith systems. 


Actually, Meijer's, GM- scale content (Meijer, 2021), can be seen as a math operator, whose function of 
information selection from the ZPE superfluid quantum space wouldn't be possible without resonant 
frequencies that concur both from the SQ-driven subtle energy domains and the sub--Planckian quantum 
potential. We submit that information is selectively transferred across the ZPE barrier according to these 
resonances, that is under a higher degree of information operator control, acting on both of sides of the field. 


-The universal connectivity code, thus, is informatic resonance, which is at the background of any energetic 
resonant systems, both in pre- and post-Planckian scales. Thus, the tenet of "resonating sets of Quantum 
vacuum" is perfectly accurate, provided they are informatically resonant. 


-Consciousness, defined as the highest degree of information complexity known, is not scale-invariant by itself, 
but rather the tendency of increase in the informational content complexity is. 


- We hold that, consciousness oscillates in a spectrum of relative nonlocality, as described by Prof. V. Neppe in 
his paper Relative non-locality: Theoretical implications in Consciousness research. (Neppe, 2014). 


-The total entropy conservation law applied on pure negentropic structures, makes it even possible that the 
ultimate all-preserving interdimensional information balance between local and non-locality domains, can 
extend into post-mortal regimes. 


The essence of Information and its related laws are to be addressed in their scale-invariant form and 

holographic projection across dimensions. The 5th dimensional phase-space, obviously accommodates 

Information in its endless degrees of complexity, but we realize that our analytic resolution works only in the 

referential framework of 4D manifestation domain. Beyond the latter, progressively refined taxonomic 

resolution modalities may well extend into far more epistemological dimension levels, corresponding to the 

Information variants of structural complexity. Obviously, self-reference, as an essential part of consciousness, 
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corresponds to the highest complexity level of organized Information, that just as its less complex variants, 
penetrates all the 4D conformations. 


Life, in its biological meaning, is the expression of such a specific complexity domain, while biological 
evolution, representing Information bands of a higher super-implicated level, drives the sequential bio- 
manifesting forms. This process corresponds to the particular Information complexity they have to express 
(Klein & Boyd, 2008). Biology follows a scalar complexity increase in the corresponding Information dynamics 
at its background and not the other way around. Dr. José Diez Faixat's (see section 3), toroidal evolution 
scheme, perfectly applies to our concept, that is, if reversed. Energy reflects the coupling aspect of initially 
undifferentiated proto-information fields with physical matter by interdimensional vectors. Its known (or still 
to be known) variants are limited by the 4D constraints themselves, being different from the practically infinite 
combinatorial potentials operating in the SQ, trans-Planckian domains. 


Toroidal geometry is indeed a very attractive concept in our modelling attempts, as it may reflect some basic 
algorithms by which nature operates, especially in the way SQ flux variants flow into, form and guide their 4D 
manifested configurations. The way toroidal cyclic/spiral oscillations are invoked as a pertinent model of 
matter/energy-Information balance, is appropriate for the sake of clarity by simplicity. A cyclic/spiral trajectory 
in 3-D, can only be described in reference to our entropic linear time-flow. From higher dimensional 
perspectives however, we really see a non-linear conversion of Information into energy. This is controlled by a 
chain of sequentially higher implication fields of deterministic instances, according to "future" actualization 
matrices. Obviously, this multi- dimensional process is at the background of its concrete actualization forms in 
4-D, conceived as retro-causation effects (Cramer's transactional interpretation of QM (Cramer, 1986). 


Our basic understanding identifies the quantum potential as a superluminal SQ _ Information-carrying 
background field, able to interact with matter and physical forces at well-defined space-time positions, 
injecting their information content into our world of observables by modulating the event potential. This 
interaction is possible realizing that matter/waves exhibit a n-degree entanglement state of SQ complexity. 
This absolute void contains Information in its nascent, non-aggregative form if observed from our space-time 
perspective. The structure shows implicated layers of increasingly subtle pre-quantum domains, where each 
manifestation range may be organized in the form of coherent worlds such as our own, reflecting the 
transition state, at its own absolute void limit, to the next implication level of reality. This proposal has a 
strong outreach into anomalous, non-conventional exploration fields, (Radin, 2006; Beauregard,2018, Hardy, 
2017), that clearly showed statistically significant results, and integrated into epistemologically sustainable 
blueprints. Our analyses address a pre-temporal range, in which an endless time-vector allows inherent 
resonance links in any SQ subtlety domain leading to sequential entelechial self-contented worlds. We hold 
that these primeval harmonic SQ resonances are the very pattern of our overarching cosmic harmony, the 
source of all conceivable manifestation and interconnectedness. 


Any discussion addressing "signal mechanisms" and "connectivity", therefore, relates fundamentally to 
Information physics. Signalization, in order to be efficient, implies the alignment of two sets of Informational 
structures: an emitting and a receiving one. They can be of a similar complexity range, or may differ in 
complexity degrees. Overall, the outcome of such a signalization process implies a further increase in 
complexity, as often found in self-referent Information processing configurations. 
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15.2 Universal Informatively Interconnected Signals of Life 


Recent views in biological evolution try to establish the minimum requirements for a bio-system to respond 
adequately to internal and external changes. These include various regulatory mechanisms which are 
subordinated to a spectrum of feedback-triggers. Such requirements imply that a successful alignment must 
arise, between at least two sets of Information, with each Information set active in different implication layers. 
Furthermore, this mutation/adaptation ability requests a higher order of Information control, according to 
higher attractor blueprints. Such a self-perpetuating open system of interlinked organic reactions, must be 
produced within the open system itself, both through self-organisation and guiding by a overarching final 
constitution. 


As we know, RNA has the dual capability of both coding Information, and also acting to catalyse biological 
reactions. Replicase RNA, functions both as an Information code, and as catalyst, providing the template on 
which actual genetic replications are performed. The right self-replicating conditions, for activated mono-RNA 
nucleotide sequences into longer chains, imply that an original non-random frequency selection must exist, 
gradually evolving in increased catalytic speeds, finally leading to what was framed as Hordijk’s "collective 
autocatalytic sets" (Hordijk, 2013). Such conformal conditions require coherent behaviour that can only be 
supplied by ”teleological attractors”, which can only operate along retro-causational vectors (future bio- 
system informational "blueprints), that eventually are physically expressed. 


A special attention, in this respect, deserve bio-photonic regulatory pathways, vastly superior in their velocity 
and efficiency compared to the relatively slow signal mechanisms of neurochemical transmission. The 
superiority of bio-photonic regulations, has been proved in A.B. Burlakov's experiments, where bio-photonic 
activities, in the absence of any action by chemical/genomic activities, did produce obvious changes at the 
level of the life processes at stake, (Belousov et al., 2002). 


Similar experimental results, leading to far-reaching conclusions are reported by P.P. Gariaev (Gariaev et al., 
1990) concerning the ways chromosomal DNA control is implemented. He showed that the available coding by 
DNA matrices are, apart from the known transcription modes, are also supplied by DNA oscillation patterns in 
which the wave-functions provide a holographic system-memory. As Popp has pointed out, in order to 
implement efficient intra- and intercellular electromagnetic couplings, cellular photon emissions must have 
the qualities of multimodal and multifrequency oscillations, as have been used in Gariaev's experiments (see 
Popp et al., 2002). This implies high coherence of wave domains combined with harmony requirements, as 
shown in the increasing photon counts at increasing cell densities. This points to the essential roles that 
Informational control and guidance have, at the multiple scales of life phenomena. This results in groups of 
ontologically collective behaviour, at various integration levels. We hold that the conventional bottom-up and 
chemically-based biogenesis theories at the cellular and whole-organism level should be supplemented and/or 
replaced by more adequate top-down Informational tenets. In general, this type of regulation applies to all 
scales of physical manifestation since they are instrumented by Information that is provided from outside the 
given system. 


Therefore, a new approach is required for an accurate understanding of the essence of life in relation to the 
organization of energy, shifting the pivotal attention to quantum Information fields in relation to the 
origination and patterning of life forms. As treated in the following, several scientific advancements paved the 
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way for our concept of a “Subquantum domain”, providing a model with high explanatory potential in the 
framework of this novel paradigmatic trend. 


15.3 Toroidal structuring of matter, the Compton Radius Vortex 


Intuitively described for the first time by theosophy teachers, struggling to define structures at this subatomic 
level, the Anu (or UPA = "Ultimate Physical Atom") was envisioned as a heart-shaped particle present in 
positive and negative chiral variants, exhibiting radiating and vibrating shades. The structure was pictured as a 
polarized vortex of force lines in a spiral and self-referential pattern, that allows a recurrent super-physical flux 
of energy through it. This flux was seen as entering the core of the Anu at its top and leaving it at its bottom, 
thus binding groups of Anu in structures of increasingly high complexity. The low frequency of the non-physical 
force traversing the Anu corresponds to structures considered to be at 6 levels below the physical atom. Any 
increase of this frequency results in an increment in the spacing between these elementary entities, with 
tendency to link end-to-end forming quantum rope-like chain structures (Fig. 40). 


Beyond the Anu concept, some scholars suppose a so-called "space between space", where the fabric of the 
origins is made of 12 levels of structure, distributed in dimensions, and subdimensions, (the features of Anu 
are suggestive for the symmetric operations of a 3-D vacuum wave physics). Thus, the integral whole can be 
envisioned as the universal background of life, from micro-scale photons to cosmic megastructures of our 
physical universe. Sarkar's (1991) "Microvitum" concept (section 5.8) extended the functional spectrum of Anu 
beyond its quantizing ability to a rather qualifying one for the internal coherence of all life processes. Sarkar's 
spiralling mode of Anu is strongly resembling a toroidal primary charge topology, suggesting an internal space 
of the symmetric operations, able to transform into physical space contending matter/energy dynamics. 
Toroidal charge topology is the substrate of intricate electro-hydrodynamics at the interface of two different 
media coexisting in an equilibrium state (Smith, 2000, see also section 12). 


a) Triplet Deuteron b) Singlet Deuteron c) Helium Nucleus 


Figure 40. Intermingling of the ether diffusive flux vortices of individual nucleons. Source: LaViolette, P.A., The 
Cosmic Ether, 2011, p. 17 
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15.4 Novel Experimental Confirmation of Toroidal Attractors in Consciousness Studies 


Brilliant experimental work done in clinical settings, that aimed at proving the hyper-dimensional function of 
the consciousness supporting brain, has been accomplished by Peter Walling and Hicks (2009, Fig.41). It 
brought undeniable evidence for the contention that the percept (or qualia) is a multidimensional construct in 
projective space. The availability of powerful computers for data analysis resulted in an approach in the field of 
nonlinear dynamics. 


Walling-Hicks EEG Attractors 
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Isoelectric flat EEG 
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Figure 41. Walling-Hicks EEG Attractors: The sequential increase of the dimensional correlates corresponding 
to specific attractors, associated with progressive recovery from deep anesthesia, plotted by Delay Co-ordinate 
Embedding: showing 1.5 D (point) to 1.5 D (periodic) to 2,5 D (torus) to 3D (Chaotic) attractors, as estimated by 
"correlation dimension" method, are shown as progressing from unconscious to totally conscious state. Upper 
field of indicated broken line: attractors, Lower field: corresponding EEG patterns, both in frontal and lateral 
views. 


The signals were analysed according to non-linear dynamics and showed distinct patterns with attractor 
dimensions that invariably went from point, periodic and toroidal patterns before the chaotic brain pattern 
emerged. As seen in the observed sequential EEG attractors of Walling-Hicks, during recovery from deep 
anaesthesia and thus total absence of consciousness to full conscious state, torus attractors, marking the 
recoupling process of active mental processing to its neural EEG background, preceded the chaotic one, which 
is the signature of pure hyper-dimensional information dynamics in conscious awareness bands (see Fig.40). 
From this, we may understand that the torus geometry corresponds to the interdimensional link between any 
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informational structures and the matter/energy domain and not only to their self-referent state that is a 
marker of consciousness (Fig.41). 


Brain dynamics were shown to progress from periodic to toroidal to chaotic attractors in a nonlinear fashion, 
where with each jump to a new kind of attractor, the attractor dimension increases and at the time of return 
of consciousness the appearance of 3D attractors is evident. 


Observing the emergence of conscious awareness from a deep anaesthetic state, we see that hyper 
dimensional integration gradients into SQ-mediated Information fields are dependent upon the quantum 
states of brain. The Walling-Hicks (2009) research results, therefore, are of a paramount importance for an 
accurate understanding of the individual self-conscious structure of the brain (as the interaction tool of the 
Self, with relation to an energy-defined ambient reality). 


Meijer et al, 2020, also discussed the Walling theory: ”The smallest attractors registered (1.3-2.0 dimensions) 
are also demonstrable in subjects that are meditating or at prayer. Under these conditions, the conscious mind 
is closed to the senses while the subject concentrates on the prayer or meditates. In contrast, the highest 
number of dimensions was detected at multitasking. The team has also shown evidence of nonlinear dynamic 
activity in the brains of animals, activity that seems to increase in complexity among various species in a logical 
progression. To look for signs of nonlinear dynamics, the team again manipulated data from 
electroencephalographs of 11 different fauna: anemone, starfish, earthworm, moth larva, crayfish, minnow, 
perch, catfish, frog, dog, and human. This was done in order to see whether an increase in mathematical 
sophistication across species correlated with preconceived notions regarding evolutionary ranking in the 
central nervous systems of the animals. The electroencephalograph correlation dimensions from the 6 animals 
were plotted against their age as estimated from the fossil record: anemone, 700 million years; crayfish, 650 
million years; bony fish, 490 million years (mean of perch, catfish, and minnow, D2 = 2.65); frog, 245 million 
years; dog, 65 million years; and human, estimated at 30 million years. They showed that the greatest 
attractor dimensions for these species increased steadily during the period of animal evolution. The shape of 
the curve took the form of a logarithmic spiral, obviously being self-similar. The authors noted that such typical 
pattern may be seen throughout nature, from the arms of spiral galaxies to the arcing shape of the shell of the 
chambered nautilus. Thus, the more variables there are in a nonlinear system, the more dimensions are 
needed to accommodate them”. 


Thus, hyper-dimensional integration gradients into Sub-Q-mediated Information fields are locally dependent 
upon the deterministic quantum states of Brain, which are in turn, hampered during anaesthetic impairments 
of the supposed regulating London force effects associated with hydrophobic pockets in functional proteins, 
and thus at the level of nanoscale biomolecular events. This explains why lower subsets of organism 
integrations, governing vital functions, which are able to disconnect biological ground processes from their 
projective space consciousness correlates, are preserved during anaesthetic depth values, As an unavoidable, 
absolutely compelling consequence, conscious processing of environmental events may freely evolve during 
this disconnected state, leading to SQ memory patterns which are being dynamically stored in their phase 
space-time, and subsequently re-supplied to the individual, for post-anaesthetic recollections. Such 
recollection instances are abundantly described in the literature as " Psi- events" of the OBE and NDE kind. 
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Just as at biological resolution level, chemical energy patterns have Information propagating efficiency. 
Unimpaired conformal functioning of collective neural assemblies are required for up-scaled integrations of 
Qualia, in order to provide meaning into the Self during the coupled modus operandi to Brain. Anaesthetic 
impairment at low integration levels propagates in cascade-like dysfunctional arrays across the higher 
integration structures of Brain. This results in Brain’s transient functional dissociation from the self-conscious 
entity. The duration of such instances may vary from consciously unperceived micro-blackouts in the stream of 
consciousness, for example through short-term CNS hypoxic effects, controlled efficiency windows of 
anaesthesia, to long-term, so-called, “vegetative” preservation of vital functions. Beyond this reversible 
connectedness threshold, experimental and experiential evidence strongly supports the presence of 
unimpaired cognitive functions, operating on their own. They likely represent separate, SQ integration 
domains, which apparently are able to overcome the general anaesthetic state. This phenomenon can be 
perceived as a lowering of entropic states, which of course can occur in both biological and non-biological 
systems. 


15.5 Toward a Sub-Quantum-extended Stapp Formalism in Information Signalling and Cognitive Functions 


For those readers, sufficiently familiar with Stapps’ leading theory regarding consciousness and free will, it may 
be realized that it leaves open the question how the Self selects the content of its query and how "Nature" 
selects its choice. These are indeed the elusive, yet most fundamental, components of the Stapp model, which 
still need to be solved (Stapp, 2017). In his current formalism, Stapp clearly leaves open the question of non- 
physical origination, as potentially situated in a domain of causally effective hidden variables, and in particular, 
the free will, or better the free choice. Moreover, Stapp ascribes the “Dirac choice” to a very fuzzy and poorly 
defined "nature's response". Thus, in Stapp's description, the boundaries of the von Neumann chain are 
ontologically indefinite, leaving the already well described probability aspects of quantum processes the only 
explanatory component obeying the so-called uncertainty principle in Quantum laws. 


Our Sub-Q approach claims to supply a first acceptable extension of these poorly defined details of Stapp's 
theory concerning of the von Neumann Quantum chain. This idea entails an accurate deterministic defining of 
the very sources both of the Heisenberg and Dirac choice events. Amazingly enough, both interpretations not 
only turn out to be of a similar Information consistency, but at the same time represent the terms of a 
coordinated global meta-process by their inherent causal link. Further on, we may suggest a similarity between 
Stapp's "action potential" and a certain "reception potential" ascribed to the primary processing of parallel 
sensory multimodal inputs. We emphasize that our considerations rely upon the fundamental difference 
between the high-velocity Sub-Q-Informational propagation domain versus the Quantum-limited velocity of 
neural processes that runs as a correlate under its control. The Stapp Quantum mechanism for the setup of the 
readiness potential in prefrontal cortical areas actually runs in Quantum domain. 


In order to complete our understanding about the parallel processes running in the Sub-Q range, which allow 

for the alternative setup of the Stapp chain, we suggest a careful consideration of the chart below in Fig 42. 
The readiness potential (in red) is the Quantum observable process displayed in classical electro-neurological 
terms. It runs in both [+T] and [-T] quadrants of the Quantum domain. Of note, its true origination can be 
described only by considering parallel Sub-Q processes, extending in both Time directions (Fig.42. 
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Readiness Potential in Quantum / Sub-Quantum Regimes 
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Figure 42. Objective Q versus Subjective SQ regimes in time symmetry: A 4-quadrantic representation of a time 
symmetric information loop in Quantum/Sub-quantum range: In red: Readiness potential running in both T+/T- 
time quadrants of the Quantum domain. OEv: Objective Quantum event in future (Stapp's "absorber agent"). 
SqE : Corresponding Sub-Q representation of OEv contending both yes/no actualization variants. 

SqE is projected by a SQ operator into a time-symmetric, virtual, subjective, subconscious "commitment". 
"Commitment" (assisted by an objective event potential) exerts a trigger effect in negative time ( -0.35 sec) for 
initiating a serial bundle of readiness potential. At it's peak value (To) the "commitment" places the request for 
possible validation (Heisenberg request), which is a time-symmetric counterpart of the preselected 
confirmation in actualization range. Further details in text. 


An objective Quantum event, predetermined by super implicated orders of reality and actualized in the future, 
X+, (corresponding to Stapp's "absorber" agent) has a Sub-Q structure, hereby represented by a projection into 
Sub-Q domains in both its possible actualization variants (+/- stands for yes/no). This Sub-Q structure is 
projected by a Sub-Q operator as a Po projection into a time-symmetric virtual subjective potential 
"commitment", postulated to arise from a conscious self. This projection runs at superluminal velocity (not 
prohibited in the Sub-Q regime). 


The subjective, virtual "commitment" structure (y+/y-), assisted by the objective event potential Qe, exerts a 
trigger effect in negative time (~ -0.35 sec) for initiating a serial bundle of readiness potential action waves in 
the prefrontal cortex. At the peak value of the thus initiated RP, (To), the virtual potential structure y+/y- 
places the request for possible validation of the initial Po-transferred options. This request is the very time- 
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reversed counterpart of the preselected confirmation in actualization range +T1, completing the causal loop in 
the time symmetric frame of reference. 


Of course, the evolution of the readiness potential obeys the low-velocity constraints in physical energetic 
range, while the Information operators (at this stage P1a) may virtually act in quasi-null time. The "conscious 
query" corresponds to the (To) Quantum peak activity of the Readiness Potential: [+P1b]. The actualized 
event's quantum blueprint, projects at this stage a second "confirmatory" signal in reversed time vector, signal 
that acts upon the still evolving Readiness Potential (RP). As a consequence of this impact on the RP, the Sub-Q 
conscious structure y+/y- reacts to P1b by radiating a rapid string of projection operators P2 which stabilizes 
the P12b Dirac response by the so called “Zeno Quantum effect, ZQE”, leading to the collapse of the 
Schrodinger quantum function, resulting into physical action that corresponds to the double "confirmed" 
informational pathway. Of course, for the virtual negative probability variant [P1b-] of the Dirac choice to the 
Query, no P2 Zeno stabilizing effect is issued. 


Please note that all the processes running in negative time domain, as defined by the conscious participant 
instance in both directions of time, evolve in the self-aware entity's unconscious range, while the intent- 
related component (or “will effort”), evolves in positive time. This controlling effector neural pathways, is 
needed for the physical integration of the Self into its energetic environment. 


15.6 "Sub-Q holism as a General Expression of Quantum Sentience 


The self-directed neuroplasticity reveals that direct mental effort affects cerebral functions systematically and 
predictably by a clearly obvious causal function, which is, after all, the basic principle in whole physics. The 
influence of mental choice data with the quantum status of a system (brain or other life systems), at any given 
point (plane) of time, may be expressed in basic mathematical formalisms, similar to the one describing intra- 
atomic phenomena. This is so because at Quantum level Sub-Q background processes work as hidden variables 
following their own dynamic laws. 


In Brain, the ion-conductance channels and trans-synaptic chemical dynamics obviously obey classical 
Quantum formalisms. The origins of conscious effort are, in principle, not untraceable (as suggested by Stapp, 
2017). They are associated with the conscious entity's Sub-Q Information structure, working as an effector 
component of the non-local hidden-time Sub-Q loop, as described by Cramer's, 1986 transactional 
interpretation of QM. 


In our extended model, "Nature’s Dirac response” is the informational origination trigger that acts in time- 
reversed vector for setting up the particular Query, according to presets, determined by higher implication 
orders of Information content. This is the mechanism at the background of the emotion related resonant 
reframing and re-contextualizing in the prefrontal cortical range. The latter by the original query that triggers 
the selective redirection of neuro-energetic response from lower limbic system. Brain's only task is performed 
by von Neumann’s Process 2. This is the Quantum activity binding both information-controlled domains, 
described in Process 1 and 3. The readiness potential (in red) is the Quantum observable process displayed in 
classical electro- neurological terms. It runs in both [+T] and [-T] Quadrants of the Quantum domain. 
Nevertheless, we hold that its true origination can be described only by considering parallel Sub-Q processes 
extending also in both Time directions, (Fig. 43). 


105 


Brain Perception 


coherence 


i [R A Multi-modal 
‘ — " 


Q-delay L ES sub-QE 


Figure 43: Sub-Q Brain-mediated perception mechanism: A 4--quadrantic representation of the time- 
symmetric, Q/SQ Information perception loop. qE: Objective quantum event. sqE: SQ spectrum of qE, retro- 
projected in time into a "fuzzy precognition" in Self (FPr). FPr in brain initiates a multimodal coherence map by 
perceptive neural synchrony informatically resonant with incoming external signals. A brain-originating 
decoherence operator impacts the coherence map, producing the alpha-quantum delay of actual perception 
data, reprojected into Self in a re-averaging Q/SQ perception loop. 


Therefore, we cannot fully agree with Stapp's contention that the intentional action depends partly on the 
state of the quantum system acted upon, as included in Heisenberg's "space of action". We see in the effect of 
Process 1 the consequence of the preliminary signalling, emitted from the future space-time configuration by a 
hidden reversed time propagation. The latter is able to render the intermediary Quantum chain responsive, 
and thus aligned to the phase 3 Dirac choice, in tis way tuning the Brain's Quantum reactivity to the outcome 
state of the system already present in the intentional effort. Cancelling this loop (by cancelling the ZQE) is a 
correction option for inaccuracies in the retro-causal output at the query level of the mental agent. In other 
terms, the accuracy of the Sub-Q-mediated Process 1&3 loop is validated by the ZQE 


At classical physical levels Process 2 runs through nerve terminals and synaptic ion-channeling mechanisms, 
leading to the coherent state of specific whole-brain firing map required by the primary predetermined 
outcome. which is collapsed from the cloud of Quantum potentials associated with the Ca2+ ion's behavior. In 
our view, Brain's action template originated in mental action, the von Neumann Process 1 is a really "free 
choice" only from the agent's perspective alone. From the Sub-Q loop's perspective, it is a controlled input 
variable, aiming to complete the loop. 
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Further on, Pashler's parallel sensory processing that runs under micro-modulators is NOT an instant effect 
(neural ionic processes involved), but its output for further "post-perceptual" processing (by von Neumann 
Process 1) is received as a unitary structure that, once integrated into the global conscious Self, "selects" the 
corresponding initiatory effect of Process 1. This is a complementary spectral array of Sub-Q vectors acting 
upon the Brain's Quantum state sequentially. This in order to fit Brain's temporal low-velocity processing 
needs, (Fig.42). 


The high-deterministic future preset condition is a multipotential probabilistic state, sent backwards in time as 
a Sub-Q substrate. The latter is able to be acted upon by the resonant components of the Self, provided that a 
readiness potential is in place. A bi-level Sub-Q implication is at work, comprising both a super-implicated 
origination of the primary Heisenberg choice and the implicated morphogenetic potential that by the R.P, 
makes a confirmatory response possible in Brain-mediated modus operandi of the Self. As in Quantum terms 
projection operators obey the P=PP rule, the Sub-Q input represents a double (multiple) projection operator, 
initiating both the cortical brain subspace (readiness potential) and the Heisenberg choice's content related to 
its instantiation. These both are neural correlates of the conscious process evolving in the physical energetic 
realm of manifestation. 


The Sub-Q model allows both for the von Neumann/Stapp ZQE and the causality violation at the level of 
Schrodinger probability collapse (Process 3). Conscious choice enters as an irreplaceable free input variable in 
the Sub-Q retro-causality projection system. Moreover, the Sub-Q superluminal impact variant, ensures 
applying strong and super-fast coherent pulses via ZQE, which decouple the system from its decoherent 
environment. Our conceptual frame describes both the Heisenberg choice and the Dirac response as 
Informational in nature, shifting away from Stapp's rather "materialistic" implication of "Nature" in the process 
3. This approach allows in Sub-Q regime the controlled resonant time-symmetric interplay between the 
"query" and "natures” response. In conclusion: the readiness potential originates in the informational value of 
"nature’s YES response, which thus is correlated both to advanced "commitment" status of the Self and the 
"Question" at its peak value. 


Thus, the high-deterministic, future-preset condition is a multipotential probabilistic state sent backwards in 
time as a Sub-Q substrate, and able to be acted upon by the resonant components of the Self, provided a 
readiness potential is in place. A bi-level SQ implication is at work, comprising both a super-implicated 
origination of the primary Heisenberg choice and the implicated morphogenetic potential that makes (by the 
R.P.), a confirmatory response possible in Brain-mediated modus operandi of the Self. 


Objective Event (E) energetic structure spectrally decomposed in Sub-Q Informational units and combinatorials 
are retro-projected in time (Po) and perceived as unconscious time-symmetric representation in T- by the Self. 
Consequently, the Self initiates an attractive coherence map of integrated multimodal perception/processing 
areas by global activation mechanisms on the Brain (supported by recent studies about Brain's structural 
asymmetry) - P1. The resulting global brain-filtering apparatus reacts selectively to the external (sensory) input 
data by an attractor/resonant effect. 


The neural network's coherence itself can be best explained by the Sub-Q spectral decomposition of each 
component into a sum of Information-driven flux vectors (see Fig. 43), which align in a resonant outcome 
according to the main Information vector that has to impact the Quantum process in a pre-determined way. 
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This resulting Informational complexity vector is able to recruit morphologically highly-distributed neural areas 
into a shared collective action. The latter is required by the particular task in the given circumstance and 
specific position on the bidirectional timeline involved. The result of this resonance is projected sub-quantally 
into the Self as the accurate version of the originally fuzzy representation in precognitive range - P2. This 
occurs at a delay corresponding to the slow neural processing (alpha). The "alpha" segment represents the 
Brain as statistical operator (reduced density matrix - S (t) - under decoherence effects, by preselected re- 
averaging of all non-brain degrees of freedom (Fig. 43). 


15.7 Sub-Q Holism: Interdimensional Holographic Concept 


For a synoptic perspective on the universal holographic interconnectedness and its corresponding signalling 
pathways, as seen in the sub-quantum interdimensional concept, let’s try to represent it diagrammatically by 
an analogue approach as to the creation process of a hologram (Fig. 44). 
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Figure 44. Sub-quantum-Holism diagram: Metaphorical analogy between Sub-Q holism and classical 
holographic process. Observer as percipient of Informational structure both by direct Sub-Q impact from the 
Quantum Potential and its time-encoded reflection from the 4-D Quantum reality. The global overarching 
cosmic harmony (ultimate source), is channeled at infinite velocity through the Sub-Q plenum into the 
Quantum Potential. By drop of velocity, the quantum potential gets diffracted into a D-4-sensitive vector and 
one that is directly impacting (by ES ways) the observer. The assumed Observer has feed-back ability for the D- 
4-reflected vector, and thus is actively participating in the set-up of reality. 
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Here Observer stands for the nonphysical self as an active contributor to the setup of "Reality", without being 
itself embedded in it. This is realized by a double emission/reception act of the same information that is 
projected and stored in the 4-dimensional physical Reality (Brain) by time-symmetric EM/gravity-related 
photonic mediators. The time-encoding of the information, implying the Observer, is performed in hidden 
variables of time acting as described in Cramer's transactional interpretation of the QM. 


The diagram also displays the subluminal velocity regime of neural conduction responsible for informational 
input and transmission in neural networks, reached by the drop of velocity from close-to-infinite values in Sub- 
Q-flux domain. Moreover, it illustrates the transition process from the Sub-Q Plenum as a total intent 
expression in infinite velocity. The omni-directional propagation variants to Quantum-potential sensitive 
values, are detectable by energetic sensors in Brain's Quantum activity. 


16. Final Remarks and General Discussion 


16.1 General Features of Consciousness 


From the foregoing sections, it may be clear to the reader that the item of super-dimensional communication 
through resonance with a sub-Planckian information domain is central in our considerations on information 
signalling in the Universe. In relation to (self)-consciousness, this was envisioned as a mental workspace 
operating in 5D context assuming one extra spatial dimension in addition to the three spatial dimensions and 
one time dimension as known from our experienced world, (Fig.45). The latter opens up the crucial question 
on the role of the observer in the perception of realty. With regard to our view on consciousness it should be 
stressed that there are major, but sometimes also quite subtle, differences in terms when we try to 
comprehend consciousness. We certainly should discern conscious states, to have consciousness, to be or to 
have conscious, to perceive self-consciousness or to be in consciousness. Apart from the subjective and strict 
individual aspects of consciousness, related to our intrinsic knowledge of intrinsic qualia, the central question 
is whether all life forms operate from a collective context and thereby participate in what is called a universal 
consciousness (Meijer, 2019). Clearly, the roles of observer and participant come together in a cosmic context, 
in the above-mentioned frame of being in consciousness. We submit that consciousness is an ubiquitous 
cosmological principle of the universe that pervades atoms and molecules and that should be conceived as an 
prime attribute of reality and organizing power, with the properties of light (Meijer, 2012). It should be 
emphasized that the feeling of belonging to a greater whole can have major impact on the way we see and 
experience our fellowman and nature in general. One aim of the present study is to clarify how fundamental 
connective principles can determine the fabric of reality and consequently our own existence in the realm that 
surrounds us. 


The first effect of peace, according to Whitehead, is a surpassing of personality and the removal of the stress 
of acquisitive feelings arising from the soul’s preoccupation with itself. Thus, peace is self-control at its widest, 
“at the width where the ‘self’? has been lost, and interest has been transferred to coordinations wider than 
personality” (Whitehead 1967). Capra and Luisi (2014), call this new science “the systems view of life” 
because it is grounded in “systems thinking,” or systemic thinking — thinking in terms of relationships, 
patterns, and context). Through the exchange of ideas in their interdisciplinary networks the scientists realized 
that living systems, in contrast to mechanical constructions, are integrated wholes characterized by their 
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relations, their properties being different from those of the smaller parts. Consequently, systems theory 
involves a shift of perspective from the parts to the whole. The essential properties of a living system thus 
arise from the dynamic connections among the parts. The interconnectedness between organisms and their 
natural and societal environment has several consequences. The systems view of life shows us that all living 
systems share a set of common properties and principles of organization: the systemic principles of life. 
Throughout the living world, we find multileveled structures of systems nested within systems. Each individual 
system is an integrated whole and, at the same time, part of larger systems. 


Torus Geometry of Harmonic energy trajectories that Create and Compress Information with 4-D to 5-D transitions 
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Figure 45: Double rotational holo-flux of information in a toroidal geometric model showing two intermingling 
wave trajectories with each having diverging and converging energy modalities that reflect the generation and 


compression of information as being related to Dark Energy and Gravity forces respectively. They can also be 
envisioned as entropic and negentropic energy forces. Each wave arrives at an intrinsic boundary (blue arrow, 
middle) and subsequently returns to its origin in the Torus core that, via quaternionic (inside to outside) 
transition allows opening to a 5-D domain. The latter dimension is by some regarded as a superfluid quantum 
space representing a sub-Planckian (primordial) domain in which the zero-point energy (ZPE) field is a 
transition zone to the 4-D world we know. The 5-D domain bears discrete sets of harmonic EMF frequencies 
(musical master-code) that are supposed to act as pilot-waves guiding particles in the fabric of reality. Note 
that, from the perspective of the supposed 5-D superfluid sub-quantum space (to be regarded as a 
homogenous manifold, see section 5), the torus operator is created in the process of symmetry breaking from 
the 5-D phase-space, mentioned above, to our 4-D reality, (see middle blue arrow). 
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Another important property of living systems is their resilience. They are able to absorb disturbances, 
reorganize, and retain their effective functioning. This resilience is closely connected with the system’s 
diversity. A diverse ecosystem, for example, will be resilient, because it contains many species with 
overlapping ecological functions that can partially replace one another. Ethics is usually associated with 
philosophy or religion, but it can also be considered from a scientific, or perhaps, from a scientific and spiritual 
perspective. When we study the long history of the evolution of life on Earth, we come to realize that nature 
sustains life by creating and nurturing communities. Cooperation, based on dynamic dialogue, allows more 
integrated solutions than the mechanisms of an atomistic and competitive economy. Equality and mutuality 
among the involved actors are necessary conditions for constructive cooperation. Also, the crucial aspect of 
organic interconnectedness and meaning-based causation brings value and quality into science and the central 
role of information should be seen as not simply descriptive but rather prescriptive (Meijer, 2018). It is not 
only syntax but also semantics and any moral system is based on information preservation and maximization 
in which information is a difference in form that makes a difference in content (Meijer, 2013). In this context, 
meaning represents the activity of information and both principles can now be extended to physical laws and 
been applied to all matter. 


It has been rightfully concluded by Schmitz et al., 2011 that the current view on the human condition is a 
result of consequential historic process implying a reductionist objectivation of lived experience culminating in 
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the invention of the “mind” or “soul” as a private inner realm, thereby intrinsically reducing lived experience 
to a value-neutral objective reality as presented to us through the sense organs. Instead, the authors propose 
a holistic exchange of corporeal dynamics and a vibrant attunement to meaningfull surroundings. This is 
related to affective involvement as an immediate, pre-reflective, not yet articulated, self-consciousness. This 
implies a consciousness without identification but fusing the dimensions of here, now, being, this and I. Self- 
consciousness, therefore, is always sel/f-ascription in an attempt to giving an account to oneself. Yet, in turn, 
self-ascription can only be based on self-consciousness without identification, as being involved in an 


affective informational relation or interaction with the environment 


It is of interest, in this respect, that the complexity of the human brain has been compared with the 
informational structure of black holes as a toroidal information processing structure, (see Fig. 45). The black 
hole exhibits an intrinsic singularity that, if modelled as a Clifford torus, opens to a 4" spatial dimension 
(Fig.45). The processed information, at least according to quantum physics, cannot be lost: it is both mirrored 
via the singularity in a sub-Planckian quantum domain and holographically projected onto a surrounding 
screen with Planckian type of information: the event horizon. The latter represents a scale invariant modality 
for any information containing object, and consequently was also postulated to be associated with the brain 
structure (Meijer and Geesink, 2017). From this horizon register, information can be returned to the universe 
as a remembered source of information that, as one element, may provide the total information for the 
potential rebirth of our universe in a conformal cyclic cosmology context (Penrose, 2012, see Fig. 46). The 
particular micro- to macro information “data bank” is in fact a self-similar (fractal) constituent of cosmic reality 
(Fig. 39), bearing a holographic character that we regard as the prime candidate for universal connectivity and 
collective signalling. 


Another linking pin in connectivity is obviously gravity and its counter force dark energy. With regard to these 
basic forces, the holographic principle was also applied by Malcadena and Susskind, 2013, showing that there 
is a correspondence between physics theories including gravity in d dimensions and theories without gravity in 
d-1 dimensions. It should be realized here that holograms are 2-D projections of 3- D structures in which each 
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part of the hologram can represent the entire picture, an aspect that is also seen in fractal representations. If 
string theory will ultimately evolve in a theory of everything, it is noteworthy that string theory with gravity in 
a 5-D AdS space is related to to a supersymmetric 4-D quantum field without gravity, again pointing at a 
holographic relation, (Fig. 46). 
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Figure 46: Holographic model of the Universe on the basis of a 5-dimensional Anti-de Sitter spacetime with a 
spherical event horizon showing Black Hole and elementary particles projected on a 4-D flat hologram 


It is clear therefore that the 5-D Sub-Q domain, as proposed in the present study, may represent the 
deep connection between an underlying information field (Bohm’s implicate order), consisting of 
basic frequencies from which all forms of reality are unfolded. This process is reflected in the bi- 
directional mathematical process of Fourier transformation (see the reviews of Shelli, R Joye, 2016, 
2020, see also Fig.39). The hypothesis of Bohm regards consciousness as a cybernetic process, 
picturing a holo-flux transforming two different expressions of information between two orders of 
being: a spectral Sub-Q implicate order frequency domain as a non-local holo-sphere and a frequency 
spacetime domain. This undivided holo-flux of energy resonates with electromagnetic energy in 
spacetime and since signals are more readily superpositioned and manipulated within a frequency 
domain than in a time domain, the well- known Fourier-transform equations, became an important 
mathematical tool to express transmitting signals between such domains. Interestingly, the same 
mathematics was earlier used by Pribram,1971 for the holographic description of memory building 
and storage by dendritic wave interference in the human brain. The abovementioned collective 
studies again point at the possibility that the observed connective micro-brain organization and 
cosmic macro-structures exibit similar features of quantum neural networks (Vanchurin, 2020). 


Fig. 47, lists the current models that are proposed to describe the self-learning, self-observing, and 
potential self-explanatory and/or cyclic Universe in physical terms. This in comparison with the 
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supposed layered organization of the mental attribute of our existence (see inset of Fig.47 above) 
that culminates in our “higher self” in a transcendental relation to the universal self. This integral 
process is shown to occur via informed matter, aspects of feeling, mind and self, and in particular on 
the basis of typical human intuition and free will. In earlier work (Meijer, 2012;2015, Meijer et al., 
2020 a b c), the becoming of the universe was described likewise as a participatory process in which 
the universe creates intelligent life in order to enable its self-observation, information integration 
and guided cosmic evolution. These integral processes, ultimately may be instrumental in healing the 
broken relation between mind and matter (Meijer, 2012, see Fig.47, inset for further explanation) 


Models of the Universe and Universal Self 


The Absurd Universe 
Our universe just happens to be the way it is. 
The Unique Universe 
There is a deep underlying unity in physics which 
necessitates the universe being the way it is. 
The Multiverse : me 
Multiple Universes exist, having all possible combinations of characteristics, and we inevitably 
find ourselves within a Universe that allows us to exist. 
Creationistic Universe 
A creator designed the Universe with the purpose of supporting complexity and the 
emergence of Intelligence. 
The Life Principle Universe 
There is an underlying principle that constrains the universe to evolve towards life and mind. 
The Self-explaining Universe 
A closed explanatory or causal loop: "perhaps only universes with a capacity for 
consciousness can exist. This is the Participatory Anthropic Principle (PAP). 
The Cyclic or Rebound Universe 
The universe will generate its own next version following a big crunch or big rip. 
The Simulated Universe \ <@ ine 
We live inside a virtual reality simulation (emanation) of the Universe 
The Auto-didactic Universe 
The universe is self-learning and generates its own physical laws 


Figure 47: Current models proposed for the Universe (modified from Paul Davies). A more extensive review on 
this topic can be found in Ramzan, 2018. 


16.2 An Integral Concept of the Fabric of Reality. 


As we have shown in this review, there is mounting evidence that mind can act outside of space and time, and 
that the brain perse may not be required for the existence of mind and consciousness. The evidence 
presented, including studies of Psi phenomena (Meijer 2018, Meijer et al.,2020, Klein, 2020), suggests that 
the impact of the mind is not confined to space and time, nor closely restricted to the brain and body, since 
mental intentions can influence at a distance the activity of physical and biological systems screened from all 
conventional physical influence. The present authors in their various contributions to the present paper clearly 
agree on a number of central principles: 


- The fabric of reality requires a mental attribute in order to understand its creation, becoming and final fate 
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Reality is partly hidden from human observers due to an essential 4 spatial dimension for describing 
physics of the universe in a quantum physics context 


A Sub-Planckian domain, also seen as a homogeneous wave manifold, bears the mathematical and 
geometric relations as a boson condensate, for building the animate and non-animate worlds by symmetry 
breaking from the 4-D to 3-D worlds 


Toroidal geometry is conceived as a likely operator to integrate trajectories of energy and action that 
describe the processes of life and evolution 


Brain function in general and consciousness on particular require a field-receptive holographic workspace 
that bidirectionally communicates with the neural system and functions as a time reversed double for 
individual information storage being necessary for supervenience of the brain processes and error 
correction 


We submit that in the information integrating and information processing brain two different 
communication mechanisms are instrumental: the known neurotransmitter neuronal pathway and a much 
more rapid photonic signalling that also includes quasi-particle electron forms guided by light and sound 
such as solitons(polarons) and polaritons 


This event horizon information workspace is associated but not reducible to the brain structure and may 
represent a permanent individual information matrix that in principle is immortal and may explain BDE and 
reincarnation phenomena (Meijer, 2018; Klein, 2020) 


Consciousness is a human but also a non-human faculty, and can only be understood if the brain acts as a 
receiver of (primordial) information in a quantum mechanical context, implying non-local communication, 
entanglement as well as interacting electromagnetic and ZPE fields 


Among the many models for the cosmos the authors favour a non-material modality that assumes that all 
life and intelligent beings are part of an all-pervading universal consciousness: our universal self is in 
consciousness (Fig. 39) 


The presence of a cosmic consciousness with its universal connective aspect is regarded as the foremost 
crucial element of our world, the survival of our planet and a further evolution of our cyclic operating 
universe 


Within the material Universe, a spectrum of signalling processes guarantees the connectivity of the whole 
cosmos, including electromagnetic fields that provide a series of semi-harmonic “musical” waves, zero- 
point energy field, quantum entanglement, non-locality and tunnelling, in addition to conductive elements 
in cosmic dust metal-doped and H20 containing phyllosilicates as well as recently detected gravity waves. 


The universe should be seen as intrinsically self-observant, among others by its intelligent species, building 
up its own memory and holographic information space, exhibiting a multi-layered (fractal) structure from 
black holes down to the micro-conditions of the Planck scale, also fed by primordial information. 
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16.3 Sub-Quantum Field as a Holistic Brain/Mind Interface 


This preference of the present authors is reversal of the common bottum-up information algorithm, into a 
top/down approach, while keeping of course in mind that both are complementary and interwoven aspects of 
the same “Whole Reality” we try to understand. This leads us to have a world-view starting from Information 
structures imprinting corresponding modulation patterns into the Quantum formalism. With regard to brain 
function, such a starting point supports the assumption that subjective, non-local space/time configurations 
are pro-active domains, instead of emergent modalities of neural systems. This working hypothesis may have 
serious bearings upon the orders of reality we have to consider, with possible ground-shaking consequences in 
the more philosophical context. 


In this view, mental/brain causal mechanisms are not "random" but purposefully deterministic. Poorly 
explained non-linearities, randomness, apparently chaotic settings or outcomes observed at the local level of 
quantum processes in very short time resolution frames are often misleading. Such processes should be 
treated in the broader perspective of integration into higher levels of congruences and their low-entropic 
macroscopic results in observable manifestation, by some erroneously featured as their emergent properties. 
Instead, the microscopic to cosmic order, arising from quantum chaotic events, points to a reversed entropic 
vector not merely counteracting the physical one, but portraying it as “matter-of-fact universal attractors”. 


Consequently, reality is a whole, and not a random product of "probability variants" that never ever are, or 
were meant to be implemented. A time-symmetric causality (running in "hidden-time" as hyper-dimensional 
loops) is determinant for the actual Schrodinger wave collapse, producing sequences at specific spots in well- 
orchestrated landscapes. This cosmic architecture runs under higher orders of implication Informational 
guiding processes. Classical QM models amenable to mathematical treatment, miss the fundamental non- 
quantifiable guiding Information essence and therefore disqualify as pertinent analytical tools for scaled 
processes, running beyond usually invoked effectors and modulators, since they are at work in their 
hyperdimensional background. This implies that the hitherto quite elusive, brain/mind relationship might be 
closer to a holistic solution than before. This leap has been made possible by some quite recent developments 
in QM concepts, which are compatible with our Sub-Quantum tenets and related fundaments in Information 
physics. Consciousness and cognitive functions may relate to brain's quantum sufficiency, in a way that is 
compelling, if an effective dimensional interface is positioned between the Self and its ambient ecosystem. 


The earlier shown interference hologram model of brain, assumes that Information's ontological 
distinctiveness is a prerequisite for its ability to generate and participate in holographic matrix configurations. 
The best way for modeling Information is emphasizing its hyperdimensional coupling modalities into energetic 
infinitesimals (as proposed by sub-quantum models). This view has an enormous explanatory potential in 
fundamental QM events too, such as in the quantum tunneling. The latter implies a particle's re-forming 
around its own Informational matrix (assumed to be actually traversing the energetic barrier unimpeded). 
Interestingly enough, this description also applies to cosmic scales, where "black hole"-like singularity positions 
that can be transcended by a hyper-condensed essence of information, originating in extinguishing "past" 
universes creating new ones (see the opposite world-cones convergence points described by Hardy, 2017. At 
such singularities, no space or time exist. They represent the pure information bridge between two sequential 
universal space-time reference frames, in a pulsating no-beginning-no-end pluriverse scheme. 
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Quantum Consciousness at Three Levels of the Fractal Universe 


Fractal Scale Sites of Information Transition Three Fundamental Levels 
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Figure 48: Three levels of consciousness derived from primal universal or cosmic consciousness, the fractal 
(inside/outside flux). Note that Sub-Planckian and Cosmic Event horizon domains are mutually coupled (see 
arrow). 


At neurophysiological scale (Fig.48), the relatively high-speed Information transference that is associated with 
short response times in the functional domain that contrast the slow-propagation mechanisms observed in the 
neurotransmitter one. This may well relate to heightened information flow rates in non-local media vs. the 
local space-time signature as imposed by classic relativistic and quantum laws. A quantum-diffraction process 
into constituent Sub-Q spectra may be at work, resulting in information storage/carrier systems with widely 
more efficient trigger and integration efficiencies. Fractional charge and spin values are probably also involved. 
Protein conformation perturbation effects associated with ultra-fast action potentials inside the cell, can be 
conceived now as running in projective Hilbert space rather than the conventional 3-/4- Dimensional one. A 
still higher velocity informing mechanism, that can affect protein configuration be conjectured due to retro- 
causal propagation vectors. 


How all this relates to the "Individual Universe" of Self, its data-processing abilities and Information storage in 
non-local memory banks? How can Sub-Q physics extend, complete or improve current QM views? 
Experiments of trapping single atoms and even electrons by fine-tuned laser beams, proved that electrons may 
be locked between a couple of different energetic orbitals, thus confirming the further divisibility of quanta, as 
proposed by the Quantum Hall Effect. This has been correlated with the atom's apparent fluorescing behavior 
that stops at the instance of the particle's decaying out its locked energy position (Minney et al., 2009). At a 
closer scrutiny, a quantum jump becomes experimentally predictable, pointing to a deterministic mechanism 
at work rather than a fundamental randomness (please note that we use here the term "deterministic" in the 


sense of sensitivity to Informational control, not in its classical meaning). Such "determinism" is ultimately 
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implemented in the form of coupling information resonance effects between potential and actual quantum 
superposition states. 


To begin with, conventional thermodynamics addresses matter-related energy up till the entropy barrier of the 
ZPE field where the quantum void is described in the context of systems boundary. This near-zero energy 
boundary is supposed to show wide fluctuations inside the pre-quantum regimes that can be envisioned as the 
gateway to the terrain of "dark energy". Also at a biological level, the omnipresent ZPE is proposed to be used 
by biological units (cells) for interconversion of information states available to it. Mukhopadhyay's "triple 
transcendence" scheme is in this respect a useful metaphorical description of the hyper-dimensional 
interactions that we support in the present paper (Mukhopadhyay, 2020). In cell biology, macromolecular 
conformational changes can't be fully accounted for without postulating a direct access of such molecular 
configurations to the "dark energy" domain at the ZPE interdimensional barrier. Seen at its own resolution 
level, Information may be treated as factorizable into content, intent and a third fraction that reduces 
uncertainty in physical systems. This spectral analysis holds true for sequentially increased combinatorial 
forms of Information, as well as in the ceaselessly ongoing symmetry-breaking and symmetry-making 
processes in life systems that, trough morphic resonance are recorded and stored as cellular information and 
integrated to collective life experience. This chain of increasing complexity in Informational configurations is 
reflected at biochemical level by the transitional chain of "signal" polypeptides, into quaternary proteins with 
conformational symmetry, to spherical highly complex protein forms. 


If it comes to genetic regulation basics, our contention is that genes do not only express information but also 
the other way around. Through resonance with information in the ZPE field and hyperdimensional sub-Q 
domain, Information is omnipresent across local as well as nonlocal spectra of manifestation. In the 
quantifiable domain its effects may be measured by the degree of reduction of uncertainty in a given system. 
Thus, at the quantum level, even quantum paradoxes might find their natural explanation in the framework of 
the hyper-dimensional setting, without violating the Occam's razor parsimony principle in explanatory range. 
This interface between the "quantum void" and the quantum-governed manifestation forms is the very 
connective system between the Quantum and the Sub-quantum regimes, ensuring the Sub-Q-mediated 
Information guiding of control effectors acting in our physical world. In our brain, as well known by direct 
observation, a powerful information may suppress a less powerful one, too. From this perspective, mind may 
be seen as performing the quality management of the different information sets. 


Here, it is of paramount importance to clearly differentiate Information, as an intentional modality with 
meaning, from basic quantum information as physical information (Meijer, 2012; 2013) As well defined by 
Mukhopadhyay, 202; 2021, the Information mechanism can be seen as an opportunistic assertion of properly 
selected configurations into causal execution. Conversely, breaks in the causality chain can be seen as some 
kind of loss of Information. 


16.4 Informational Physics Is Not Identical to to Math or Quantification. 


Our post-materialistic perspective points to a fundamental inconsistency of currently used equations in 
Quantum Mechanics considered as providing an accurate description of nature, as long as Information is not 
included in them as a crucial modulation factor. The Aharonov-Bohm effect of energetic fields affecting each 
other at a distance represents a compelling proof of nonlocality in physics, but lacks the crucial information 
content in both fields. In order to make physical sense of non-local phenomena, the "physical" origination of 
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space, time and Information, as the fundamental mega-reference frames of reality should be taken into 
account in all kinds of manifestation. 


The trans-Planckian pre-space-time is governed by widely more subtle variants of energy than the physical 
one, and is likely making up about 69% of all the energy in the universe. At a cosmogonic scale, this 
unconceivably fine-structured Sub-Q stuff is supposed to have been existent before the instantiation of the 
Planck scale at 5.3 x 104-43 sec from the "beginning point", where pure condensed Information containing all 
the information accumulated in a previous variant of universe, transcends the confluence point to the new one 
(Chris H. Hardy, 2020). 


The "Big Bang" happening only at 10*-36-104-32 sec. marks the beginning of the inflation period leading to the 
formation of the Higgs field and the first Higgs bosons at 10^-10 - 104-4 sec, which indicated that mass may be 
just an effect of a wave/particle/Higgs field interaction. It is a bewildering observation that at the early 
development of the universe in the pre-space-time condition, before creation of the first quantum at the 
Planck-scale phase, the light propagation velocity limit "c" for the whole EM spectrum did not apply. The 
space-time coordinates were only born at the Planck limit where the Higgs field and first elementary particles 
gained mass. Yet, in the pre-Planckian domain, where "conventional" energy was not still existing, that is at 
the time of the first Quantum emergence, there was a breathtaking level of a non-physical energy variant 
available (1019 GeV), where obviously no relativistic or quantum laws apply. This existential domain, 
"quintessentially" linked to cosmic consciousness, accounts for the ongoing Information storage and 
propagation properties of the super implicated "source field" for any observable in our material, quantum- 
controlled, measurable universe. Torsion waves, propagating at velocities up to 10*9c may account for 
cosmic-scale connectivity patterns. Interference effects of such torsion wave dynamics can result in a coherent 
universal holographic representation and may be expressed also in quantum entanglement as a 
communication modality running beyond spacetime constraints. In this view, entanglement arises from the 
primordial self-referential spin processes, (Hu and Wu, 2013; Meijer, 2021, Brueck and Meijer, 2020) as the 
driving force behind quantum mechanics, spacetime dynamics and consciousness". 


Moreover, in a quite recent publication of Hardy and Brandenburg (2016), proposed a fundamental 
connection existing between gravity and entropy as based on a sub-Planckian wide spectrum of frequencies, 
instantiating a sub-quantum pre-spacetime physics. This corresponds to a cosmogonic informational data bank 
expanding up to the Planck frequency. In this view, pre-spacetime frequencies correspond to virtual particles 
(Hardy's "sygons" - Klein’s Sub-Q units) that by interference will create the Higgs field itself, a process resulting 
in the creation of all the elementary particles known from the Standard Model of Quantum physics. Spacetime 
wave/particle dualism is therefore consistent with conscious set theory, which implicitly incorporates the 
nonlocal realm, This, lead S. Darmos (2021) to postulate that the entire wavefunction of the universe and the 
nonlocal realm are one and the same. 


The fundamental questions arising from the above analytic attempt are: 


- Where is (and what is) the observer_in these experientially "normal" and reversed conditions, while his 
cognitive functions remain unimpaired in both? 


- Where is the control instance configuring the exact content sequence and thematic of a specific dream? 
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The Mental Attribute of the Universe is Non-Material, yet Physcical 
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Figure 49: The flow of information in the whole universe from micro- to macro-levels (bottom to top), conceived 
as a nested toroidal operation that is fractal and scale-invariant and is initiated in a knowledge realm 
underlying the known wormhole matrix (quantum foam) at the Planck scale. A Sub-quantum space is separated 
by a transition zone from the Zero-point energy field with typical vortex energies. Supposed quantized string 
activities produce elementary particles, atoms, molecules and life systems. The latter contain dedicated 
holographic memory spaces at the cellular and brain (organ) level. The human brain integrates, internally and 
externally, guided conscious states to be also mirrored in a 5-D event horizon memory workspace, associated 
with the brain. Further fractal and self-similar properties in a quantum fluid universe provide the architecture of 
cosmic macro-structures and imply that the universe is conscious, with a mental attribute that is non-material 
in a physical context. 


Indeed, the fundamental question we must reply before any perspective (and prospective)-related 
considerations on relative reference frames, is whether we can decently place the observer in any conceivable 
frame of reference. The only reasonable answer to this question might be supplied by the Sub-Q aggregative 
informatics, operating along a vector of complexity increase. This prompts us to the conclusion that (according 
to "like to like' axiom) an observer may apprehend or connect only to fundamentally similar Informational 
essence to his own. The Sub-Q theory, thus, posits the ‘observer as a highly complex, informatically multi- 
layered entity, able to increase its own awareness, knowledge and wisdom by an informational resonant 
coupling process. The different layers inside the "observer's: own internal structure are relatively non-local, 
and connectively correspond to the universal relative non-locality of which it is part, (Fig. 49). 


Brain conditions (Meijer and Korf, 2013) without EEG activity (characteristic for some NDE and OBE instances), 
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may therefore correspond to data transfer blockage for sensory inputs and their actual information processing 
mechanisms. Of note, this implies also potentials for later conscious recovery and reintegration into memory 
banks accessible to conscious reporting and screening. 


This brings the study of nonlocal/local connectivity into the scope of serious experimental scientific 
exploration. Memories, stored in non-local Sub-Q landscapes are not affected by the physical brain during such 
conditions. Any given space-time structure related to actual/virtual mental/emotional modulators has to be 
consequently treated as an implicate-order-embedded nested workspace. The latter implies a focal confluence 
spot of all past-present-future Information configurations relevant both for individual, as well as for species- 
related conservation requirements. Preferred and delayed information retrieval/actualization pathways are 
imprinted on the available nonlocal and atemporal domains of holographic global (universal) information 
storage and processing matrix. 


Such "choices" imply divergences in the quantum potential along predeterminate modulators that operate in 
nonlocal regime. Therefore. we propose extending their representation downwards, beyond the photon-like 
elementary particles, into their constituent Sub-Q units, far below the Planck limits, into the infinitesimal Sub- 
Q units, where Information couples to space-time in the first place. There we find the hyperdimensional 
origination point for infinite combinatorial variants of energy-disguised information at all manifestation scales 
of the universe. At all scales, reality is implemented in this manner at the meeting spots of opposed causation 
vectors that are manifest in their time-symmetric perspective or in trans-temporal regimes. Thus, the 
apparently non-solvable conundrum of the link between a mental space-time and the physical one (the false 
dualist assumptions in cognitive philosophy) simply vanishes here, because the coupling is a built-in feature of 
reality from its very inception (Fig.49). 


How can the internal and external Information be processed in mental domains and reflected in their 
neurophysiological correlates? Brain's "potential energy” is but one of these correlates of phase transition 
dynamics, allowing both internal-generated and externally originated information matrix variants to couple, 
via translating (sub)quantum mediation chains, through sensitive quantum processor nanostructures inside 
neuronal functionally specialized sites. Yet, a guiding field-receptive structure is a second prerequisite. The 
presently proposed noetic fields, related to vacuum fluctuations at ZPE, may be best expressed in terms of 
Sub-Q physics, where information-led, hierarchically organized ether flux variants, get a shared dynamical 
manifestation domain at both sides of the interdimensional ZPE barrier, thus allowing for free, both non-local 
and local purposeful information exchange. Here, photon-mediated field polarizations evolving at 
superluminal velocities are at work, implementing Cramer's purposeful time-symmetric Informational 
transactions, thus suppressing any non-conformal probability variants as related to future (present) 
actualizations (Brueck and Meijer, 2021). 


Quantum time-entanglement effects might suggest some interesting cues about continuous matter 
creation/de-creation processes, as a more attractive and accurate symmetry-breaking description for the 
Universe than the obsolete "Big-Bang" concept. Introducing our Sub-Q understandings, we extend Penrose's 
Planck-scale space-time granularity deep down toward infinitesimal values, where unity-derived diversity is 
emerging as a common denominator for all conceivable descriptions of nature (Fig.42 and 49). This does no 
way contradict recently gained understandings portraying fundamentals of the QM such as the quantum jump, 
more recently described in terms of Quantum Trajectory Theory. It seems compelling to agree with 
Schrodinger's rejection of the photon's indivisibility, and to take a more critical approach regarding the pure 
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random/probabilistic nature of Quantum transitions. We should be searching for a more accurate 
understanding of the quantum jump as a sequential process running at extremely high time resolutions. We 
may confidently rely upon sub-quantum tenets, if the electron is seen as a superposition of multiple 
vibrational modes distributed in interchangeable coherent frequency bands (besides potential decoherence 
ones). A smooth transition through a series of intermediary states seems to make perfect sense, and is a 
perfectly consistent finding with the infinite divisibility of quanta. 


Of note, our Subquantum concept smoothly accommodates dualist and non-dualist kinds of approach, by 
invoking an interdimensional connectiveness of information ("mental") and space/time (matter/energy) 
configurations. We strongly support information storage and retrieval aspects from noetic fields of increasing 
complexity gradients, passing the ZPE transition zone and implementing formation of mirror-like (subtle) 
energy-linked by information resonance at both sides of the ZPE limit. The currently proposed 
polarization/depolarization mechanisms of the particle-eembedding quantum vacuum, running at the interface 
level may well apply to similar events in the media surrounding sub-quantum entities and their combinatorial 
variants. At a sufficiently high-resolution approach, superposition spectra of this process at particle/quark level 
of manifestation gets still more evident. At such resolution scales, local and nonlocal phenomena may 
converge into a unified field concept based on fractional charge and spin potentials as allowed (and predicted) 
by the Fractional Quantum Hall effect. This brings us the conjecture of our analytic landscape, in which the 
infinite configurational plasticity potential, inherent to Sub-Q domains, might build up stabilized systems of 
standing coherent Sub-Q wave superpositions that represent archetypal patterns, able to modulate informatic 
dynamics in time under that run in a 5- dimensional brain model (see section 15). 


A comprehensive pioneering attempt addressing such an appealing hypothetical construction can be found in 
the early book of Klein, 1990, written in Romanian language, 1990, - "The poly-dimensional holistic paradigm", 
published 2019 in Bucharest - where a 9D extended Minkowski/Kaluza space-time-information reference is 
suggested as a compelling description option for a sentient universe. A sub-quantized space-time perspective, 
extending well below Planck scales, thus transcending the Penrose quantum spin network configuration limits, 
might easily accommodate proto-conscious experience units and their combinatorial patterning potentials. 


Retro-causative vectors may be conceived evolving as nonlinear (and non-random) events, implementing local 
configurations of a universal orchestrated cosmic harmony, while at the same time stabilizing an equilibrium 
state between local and non-local regimes. This view requires a conceptual reversal of the Penrose/Hameroff 
conjecture's bottom-up orientation that implies coherent microtubular brain oscillations that are converted to 
material experiential forms by finding congruence with related gravity information at the Planck scale. We 
hold that consciousness is not primarily dependent on the very existence of a local brain, but that rather the 
non-local feature of the neural system introduces the supervenience that is essential for realizing conscious 
states. 


Yet, retro-causally induced quantum effects originating in zero-point fluctuations (themselves orchestrated by 
higher control instances), may correlate with Planck-scale induced experiential ones, thus impacting protein 
conformation effectors. Also, variations in space-time geometry result from information-charged sub-quantum 
dynamics and not the other way around. They may be stabilized in a quantum gravity context, as nonlocally 
stored memory patterns, which may be "recalled" by resonant superposition constellations of quantum spin 
events (Stapp's "queries" evolving in time-symmetry conditions). From this perspective, no confinement 
conjecture of mental events to topological or functional defined neural networks is tenable, and the 
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assumption of a "personal universe" forming under pure genetic and epigenetic modulators has to be replaced 
by some kind of continuity hypothesis. A scientific exploration of the laws governing this kind of field 
expressions seems at this point fully justified, especially seen according to our shared views on the complexity 
increase as prerequisite for an information-driven evolution process, replacing obsolete Darwinian tenets. 


Seen as a local representation of a universal consciousness and expressed in terms of noetic fields, the 
"individual universe" concept seems to exclude decoherence by immersion into matter/energy-controlled 
media, rending it in its trans-temporal nature into an "immortal" entity. Escaping entropy increase is a never 
vanishing one, self-engineered by a top-down acting vector that is poorly recognized in conventional main- 
stream bottom-top approaches. 


We, therefore, support the idea of an independent mental modality of the universe as the new paradigmatic 
fundament in scientific thinking. A Sub- Q theory has to be invoked as a reliable candidate for a more accurate 
model, instead of the classical Quantum mechanics with its inherent features of randomness, uncertainty and 
weirdness, as being compatible and even determinant for their phenomenological integration with 
neurobiological processes. Regarding the circular processes in brain function in the neural/non-neural 
Information exchanges (Meijer and Korf, 2013), we postulate both a “vertical” (physical from macro to micro 
scales, and a “horizontal” (across multi-cellular brain centra), both conceived as a bidirectional flow of 
Information (corresponding to a hyper-space and hyper-time), running in a nested holographic system. Related 
to the brain event horizon theory specifically, see Fig.27 and section 9), fractal scales should be enlisted 
between the "atomic" and "multi-cellular" modalities, bearing in mind of course all the correlations this 
spectrum has, both downwards and upwards, with the respective scales. 


Ascribing to sub-Planckian domain as a container of geometric and math relations as Information transition 
modalities, is only adequate as long as we see "pure Information" a non-quantifiable, essentially eidetic, 
phenomenon We may reliably consider energy configurations at all scales (subquantum & subtle ones 
included) as instrumental expressions of background Information dynamics. The very "event horizon" of the 
brain, (Meijer and Geesink, 2017), implies a conceptual delimitation of local brain function, in which the 
holographic concept of Information storage and transfer seem to solve its scale insensitiveness, since an 
information processing apparatus in our view extends beyond any definable "horizon". Therefore, It should be 
described in relation to its corresponding phase-space. Both individual and supra-individual consciousness may 
impact neural network connectivity functions by way of transient neural correlates. 


Memory is not bound to them, but may be replicated in conditions of similar connectivity patterns forming 
inductively in the system. Indeed, information storage capacity is not limited to brain as an organ. Empirical 
evidence is revealed in reports on various Psi phenomena (Beauregard et al.,2018; Radin, 1996) and also post- 
transplant personality data transfer (Klein, 2020 a b ), supporting the non-local distribution of memory data in 
the super-fluid quantum space). In this respect the present authors fully agree on the treatment of Psi 
conditions, especially NDE & OBE. Certainly, such states allow for a conscious glimpse into the "future" 
parametric conditions of the Self, after its disconnection from brain's quantum constraints (Meijer, 2019). In 
relation to this, we are excited with the perspective of dream-space and time, and its correlation to our 
physical ones. What is the control instance for the dream's specific content? Beyond some easy-to-understand 
drop in self-referential criticality by brain's lowered EMG activity, all the "normal" consciousness parameters 
are fully preserved, and "used" in coherent activity patterns of the Self in this phase-space. 


We certainly support the conceptualization regarding the Bohm's pilot wave's (and its superpositions’) lack of 
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the collapse of the wave function, as in this particular case we are dealing with double-checked (antero/retro 
time flow) factual information variants, and not probability waves. Further on, quantum field fluctuations at 
the ZPE are generated by information dynamics running at both sides of this interdimensional barrier, through 
infinite velocity transfer allowed by the Sub-Q range. The ZPE field is inherently defined as dynamic through 
permanent actualization by the supposed back-reaction of pilot-wave guided particle trajectories and this 
ever-changing background enables free will. Yet, we might probably have slightly different ways to approach 
the "free will". Klein postulates the "choice" effect as a predeterminate purposeful patent of nature, having a 
trigger function in the active involvement of sentient beings into their specific task-oriented ambient 
integration. 


16.5 Cyclic Models and the Future of the Universe 


Gott,1998, Steinhart, 2007 and Penrose,2010, and many other scientists, have theorized on cyclic (rebound) 
models of the Universe. If our universe, in the far future, comes at its end in a big crunch it will undergo a new 
start through a renewed inflation (Fig. 50, inset left above/). These can also be interpreted to mean that our 
own reconstructed Big Bang, that is often seen as the real start of the present cosmos, was rather a reflection 
of information transfer from a previous version of our Universe (see Fig. 50). 
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Figure 50: The sequential epochs in the evolution of our universe, also depicting the very far future of a "living' 
Universe (see black box), in a cyclic time model (top left) in which the universe takes care of its own 
reproduction (after Kurzweil ,2005) 


Each cosmic cycle, consequently, would not encompass identical information, rather each rebirth may contain 
novel information, leading to an ever growing complexity and intelligence of cosmic life ( Meijer,2013a ; 2015, 
see also Fig.50).Related to these theories, some assume that advanced forms of intelligence will collect and 
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compress all available relevant information of biological and also hybrid forms of life and thereby may be able 
to simulate the complete history of mankind (Barrow and Tippler, 1986, Tippler, 1995). In this respect it is 
speculated that our descendents will master the physics of black holes or wormholes, seen as giant portals to 
other universes. These giant cosmological structures could be manipulated to pass the required information as 
a recipe for the birth of a new version of our universe (an engineered Big Bang, see: Vaas, 2006. 


All this, bears a clear relation with the various modalities of the so-called Anthropic principle (Barrow and 
Tippler, 1986), stating that the universe seems physically fine-tuned in order to, in some stage, produce 
intelligent life such as humanity. The latter is directly related to the emperical natural constants present in the 
current equations that are supposed to mathematically describe the reality we can observe. Michael Brooks, 
2018 explained: A large question in physics is the way our theories of nature require us to inject a set of 
arbitrary numbers to make them reflect reality. There seems to be no rhyme or reason for these numbers: 
they are just there, and we must measure them in experiments. 


e The standard model of particle physics requires at least 19 such numbers, including the fine structure 
constant, also known as alpha, the mass of the Higgs boson, and a bevy of others characterising particle 
masses and interaction strengths. 


e To reproduce physics in general, you must add in the gravitational constant (aka “big G”), the speed of 
light and the Planck constant, which gives the basic size of quantum things. 


e The standard cosmological model requires another 12 parameters, including the Hubble constant, which 
describes the universe’s expansion rate, and factors to do with dark matter and dark energy densities. 


For example, the fine structure constant, also known as alpha, is a relevant case. Alpha lies at the centre of a 
theory Dirac initiated and Feynman worked on: quantum electrodynamics, or QED. This is the quantum theory 
of the electromagnetic force, and describes the interactions between light and matter. Alpha determines their 
strength. It is itself constructed from the speed of light, the electron’s charge, pi — few physical theories are 
complete without pi — and a couple of other fundamental constants, carefully arranged so that it is just a pure 
number, independent of human influence: 0.00729735, just a whisker away from 1/137. 


Change this number by 0.1%, and you change the universe. Increase it too much, and protons repel each other 
so strongly that small atomic nuclei can’t hold together. Go a bit further and nuclear fusion factories within 
stars grind to a halt and can no longer produce carbon, the element on which life is based. Make alpha much 
smaller, and molecular bonds fall apart at lower temperatures, altering many processes essential to life. On 
Earth, at least, alpha keeps itself within strict bounds. Lab experiments show that the most it could vary by a 
few parts per 10 billion. That makes it 100,000 times more accurately pinned down than “big G”, the constant 
that determines gravity’s strength, for example. 


But as Dirac had hinted, perhaps electromagnetic interactions were weaker or stronger in the past, or are 
different in distant parts of the universe. That could be important at a time when physicists seem to have 
reached an impasse in their efforts to unveil deeper truths about reality. “We have a basic set of equations 
that is half a century old and has never been contradicted by any measurement,” says Carlo Rovelli at the 
University of Aix-Marseille in France. “If we found a measurement that differs from this, it would be a big deal: 
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finallysomething really new!” Paolo Molaro, who researches variations in constants at the Astronomical 
Observatory of Trieste, Italy, agrees. “If variations are present, they would reveal new physics,” he says. 


Potential Mechanisms for Signalling and Connectivity 


in Biophysics and Cosmology 


Holographic/Fractal Holo-dynamics 
Gravity-mediated Quantum Wave Collapse 
Non-locality and Quantum Entanglement 
EMF-promoted Quantum Entanglement 
Zero-point Energy Field Attractor Resonance 
Sub-Quantum Frequency Domain Transformations 
Negative Entropic (Entropy Opposing) Processes 
Spin-mediated (Magnetic) communication 
Electromagnetic Coherence and Wave Condensation 
DNA Resonance and 3-D Protein Perturbations 
Long-range H20 Excess Information Transfer 
String-mediated Discrete Atomic Micro-feeling 
Dipole Oscillation Coupling and Frequency Locking 


Bosonic (Magnetic Monopole) Symmetry Breaking 


Soliton (Phonon-Fermion) Facilitated Superconductivity 


Table 2: Mechanisms for information transmission and signalling, that promote connectivity in the Universe 


That could include the presence of extra dimensions, for example. String theory, one candidate for a next- 
generation theory of physics, proposes the existence of tiny, curled-up dimensions we can’t see. That has 
effects on things like alpha. “The status of the quantities we call constants is somewhat downgraded if you 
believe there are extra dimensions,” says cosmologist John Barrow at the University of Cambridge. “If there 
are really nine or 10 dimensions of space, with only three large, then the true unchanging constants of nature 
live in the total number of dimensions and the three-dimensional shadows that we observe are not true 
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constants.” One possibility is that the fine-tuning aspect is related to relational quantum physics on the basis 
of a multi-dimensional, fractal and holographic structure of the universe. 


The Holographic Principle holds that the information in any region of space and time exists on the surface of 
that region. According to Mitchell and Staretz, 2010, a Quantum Hologram (QH) is the discovery that the 
event history of all macro-scale matter is continuously emitted (broadcast) non-locally and is received by and 
interacts with other matter in its environment through a subtle process of exchange of quantum information. 
This is an extension of the abovementioned process of quantum emission/absorption, and is analogous to the 
non-local quantum entanglement of particles. The holographic framework also supports the idea of the non- 
locality of mind: the omnipresent and omni-directional transfer of influence (including thought, emotion, and 
intention at the quantum level instantly, simultaneously and ubiquitously, through wave-like or field-like 
resonance (Fig.51), wherein spatial and temporal factors are inconsequential. It is also related to 
interconnectedness_ of non-local resonance occurring within the underlying zero-point field, that connects all 
matter, energy and information in the cosmos. According to Germine, 2004, layers of the holographic, 
universal "now" go from the inception of the universe to the present. Universal Consciousness as a 
holographic projection is considered as the timeless source of actuality and mentality. Information is 
experience, and the expansion of the "now" leads to higher and higher orders of experience in the Universe, 
with various levels of consciousness emerging from experience. Evidence from a wide variety of contexts 
indicates the capacity of the mind for total recall of past life events and for access to universal information, 
indicating connection with the holographic surfaces of prior "nows" and with the Universal holographic 
boundary. 
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Figure 51: Learning mode of the Universe, PCAR=Phase Conjugate Adaptive Response, (from Mitschell at al., 
2011), as an interplay of consciousness and zero-point energy field mediated, global, memory 
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Mongan, 2007, linked the Holographic Principle to the quantum wave function, demonstrating that local 
interactions between quanta of mass may have instantaneous and non-local effects effect on the wave 
function throughout the universe. The most basic order of information is the fundamental quantum of spatial 
volume, the earlier mentioned Planck space, which has a variable energy, called the vacuum energy (see 
section on ZPE). There is a fundamental relationship between the Holographic Principle and the vacuum 
energy (Mongan, 2007), which can account for a variety of non-local phenomena (Laszlo, 2004). Information 
is extracted from the wave function as we move higher and higher in the hierarchy of "worlds," until we reach 
the highest dimension of information, the boundary of the Universe, which is in constant and instantaneous 
interaction with the "worlds" beneath it. Holograms can correlate and store a huge amount of information, 
and have the advantage that the inverse transform returns the results of correlation into the spatial and 
temporal patterns that form the elements of the dynamic universe). About seven years ago, Andrew 
Strominger, 2014 a string theorist at Harvard University, inferred that our universe is an image projected 
backwards in time from a hologram located at the boundary of the cosmos, in the infinite future. 


The particles and atoms in our body are "entangled" with each other: they receive and transmit information 
not just by biochemical means, but by a process, known in quantum physics, as "phase-conjugated quantum- 
resonance“, (see Fig. 51). 


16.6 The Relevance of Holistic Science 


In the creation of scientific thought, apart from rationality and sufficient overview of present scientific 
knowledge, subjective elements like serendipity, intuition and “feeling the future” can play a major role in 
scientific breakthroughs and technological innovations (Fishbein, 2005; Bernstein, 2005; Kastrup, 2017). Also, 
the important role of directed creativity should be mentioned here (Plsek, 1996): Problem solving is an 
important activity, yet the primary identifying and exposing of a hidden problem is obviously crucial in this 
respect. 


Progress in science requires a solid analysis of the process itself, implying careful observation from an 
appropriate intellectual “distance”, (Meijer, 2018). This, should include the views that are offered by scientific 
metaphysics. In relation to this it should be realized that science is a human faculty and that for a deeper 
penetration into the fabric of reality it is essential to understand how we observe and interpret with our 
individual memory as influenced by personal bias. It is urgent to obtain a better insight in the processes of 
observation, perception, and intuition in relation to the basics of human consciousness. Progress in conscious 
studies may therefore constitute a prerequisite for fundamental progress in science (Barus, 2001; Bohm & 
Peat, 2008; Keppler, 2013; Filley, 2016; Meijer & Geesink, 2017). 


The design of a scientific hypothesis requires both knowledge of the past as well as vivid anticipation of the 
future, related to the particular concept. This has much to do with imagination of how things could work out, 
in particular if cardinal changes would be made in the assumed prerequisites that underlie the present concept 
and that may block visions on potential innovation. Information, as a product of interaction thereby exhibits a 
clear dynamic and active character (see for the general aspect of information: see Meijer, 2012, 2013, 2014, 
2015). It was recently pointed out by Langan, 2017, that, intrinsically, in the ongoing process of science 
endeavour, a metaphysical language will be created that finally should enable a global coupling of mind and 
physical reality in a language with sufficient expressive power to picture a comprehensive description of reality 
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or even a “theory of everything”. Such a higher order language should be able to explain itself and thus the 
biological origin of mental activities of scientists in which minds it exists. 


This implies that the universe would share a linguistic structure and dynamics of the theory provide a 
metaphysical language that can even take a mathematical format and was called Cognitive-Theoretic Model of 
the Universe (CTMU). Thus, the CTMU is a theory which says that reality is in fact a self-modelling universal 
language. Langan proposed that in such a teleological causation, ordinary events are predicated on the 
generation of closed causal loops distributing over time and space. This loop-structure reflects the fact that 
time, and the spatial expansion of the cosmos as a function of time, flow in both directions: forward and 
backward as well as outward and inward, in a new kind of medium or “manifold”. This concept is very much in 
line with the present toroidal model approach, as depicted in the present, (Fig. 52), and may reflect the 
ultimate integration of scientific and artistic endeavour, (Meijer, 2018). 
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Figure 52. An integral scheme depicting the Construction of Reality, with its material (right part of the figure) 
and mental (left), aspects. This concept assumes a central quantum information field, that provides the very 
basis for creation of our universe and dynamically evolves further through cyclic feed-back processes from the 
present reality, in which natural (among others human) and artificial intelligence play crucial roles in 
observation and participation (see text for further explanation). 


Both in art and science some kind sort of creativity process plays a role. The creative process has also been 
described as a circular process exhibiting a stepwise process that might also fit the artistic modality: The artist 
identity, vision, intention(s) and insight, the engineering of the art object, the building or construction of the 
art object, the exposition and use of the artistic product, that in its turn contributes to the identity of the 
artist). Every original idea is imaginative, because only imagination can trigger creativity. This is why 
imagination is just as essential in science and technology as in the arts of our world. 


128 


The difference between these two pairs of fields is that in science and technology imagination is largely 
disciplined rather than free. What motivates science disciplines is the objective truth requirement. Yet, Pauli 
stated: “it is more important to have beauty in one’s equations than to have them fit experiment...” 
Revolutionary art at all times has served this function of preparing for the future. The faculty we use to grasp 
the nature of the “out there” is our imagination. Somewhere within the matrix of our brain we construct a 
separate reality created by a disembodied, thinking consciousness. This inner reality is unconnected to 
external space and exists outside the stream of linear time. This inner spectral vision amounts to a mental 
“opinion”, unique to each individual of how the world works... 


Table 3: Relevant Literature 
Supporting our Concept of Universal 
Consciousness and Correspondence 
with the Present Concept. 
(Author/Title/ Correspondence) 


Amoroso Physical basis of Consciousness 
- Noetic theory of consciousness 


Atasoy et al. Human connectome and harmonic brain modes 
- Harmonic frequency modes in brain 


Baars and Dehaene Global Workspace model 
- Long dist. broadcasting communication brain 


Bandyopadhyay et al. Fractal Information geometric musical 
theory ---Fractal musical brain language 


Beauregard et al. Post-material psychology 
-Theory, research and application of the mental 


Bovenkamp, Wave matrix physics. — Cosmic Philosophy 
and Future 


Bradley, Intuition as a holographic phenomenon of 
- Intuition from holographic memory 


Brown, Unified Physics and Entanglement Nexus of Awareness- 
Spacetime of information and wormhole structure 


Cacha et al. Nonsynaptic model of longterm memory 
- Engrams as phys. waves in interfacial water 


Cacha et al. Genomic consciousness in neurons 
- Solitonic interactions with DNA 


Carniello et al. Water as Conduit in Cosmic entanglement 
- Universal role of H20 in cosmic order 


Clymer Evolution of information rules 
- Simulation of Universe Quantum state 


Currivan, The Cosmic Hologram. — Information at center of 
creation 


Darmos Quantum Gravity and role of Consciousness 
- Role of consciousness in physics 


Di Base Holo-informational model of consciousness 
- Superimplicate order in organizing Mind 


Diez Faixat, Beyond Darwin - Hidden rythm of evolution 


Facco/Greyson Implication of Near-death Experience 
- Altered states of consciousness 


Fingelkurts et al. Operational Architectonics theory 
- Operation of a mental brain domain 


Fischer, Quantum Cognition in Brain — Nuclear Spins and Ca2+ 
signalling in brain 


Georgiev et al. Quantum physics of synaptic transmission 
- Q. tunneling in neurotransmitter Release 


Glattfelder Consciousness of reality 
- Information, consciousness and reality 


Goff Foundations for a new science in consciousness 
- Panpsychist account of consciousness 


G6rnitz, Quantum Theory as universal Theory — Cosmic 
consciousness 


Goswami, Creative Evolution — Idealism and the self- 
aware universe 


Goodman et al. Two-Brain hypothesis 
- Electro-ionic/ Electromagnetic brain 


Grandpierre, Biologically Organized Quuantum Vaccuum - 
Origin of cellular life 


Greyson, Nature of Mind and Consciousness 
- Is consciousness only produced by the Brain 


Hameroff/Penrose, Orchestrated Objective. Red. Theory 
- Q- coherent oscillation of tubular proteins 


Haramein et al., Unified Spacememory network - From 
cosmogenesis to consciousness 


Hardy, Hyperdimensional model of consciousness 
- Systemic ontology of the universe 


1Zg 


Hu and Wu Spin-mediated consciousness Mc Fadden, Conscious Electrmagnetic Field — EMF 


- Spin as mind-pixel in consciousness fields in brain 

Hunt et al. Easy part of hard problem Mitschell, Quantum Hologrsm - Nature of 

- Resonance theory of consciousness Consciousness 

Irwin K New approach to hard problem Mukhopadhyay, Science of Information 

- Quasi-crystalline language in spacetime - Communication in the Universe 

Irwin L Supernal dreaming Neal, Integral Relativity of Awareness 

- On myth and metaphysics - Role of photon/phonon symphonic resonance 

Ivaldi, The ERA of Good Living — Geometrics and life Nunn, Landscape of Mentality- Consciousness and time 
systems 


Penrose, Shadow of the Mind - Missing science of 
Joye SR Pribram-Bohm Holoflux Theory of Consciousness - consciousness 
- Holofield theory and implicate Order 

Pereira et al The Consciousness and Cosmos framework 
Kastrup Universe in consciousness - Universal field of consciousness 
- Monistic idealism in consciousness studies 

Persinger/ St- Pierre Physical bases to Consciousness 
Keppler, ZPE, Common basis for memory and consciousness- - Unified, non-local cosmic brain energ 
ZPE guided brain attractors 

Pockett, Electromagnetic field theory —Cconscious and non- 


Klein/ Boyd, Sub-Quantum Model - Brain mind interface conscious fields 

Kraikivski Systems of oscillators for conscious percepts Poznanski Brain and neg-entropic entanglement 

Distant space-time matrix as operational map - Consciousness guiding encoded in ZPE field 

Lanza, Biocentrism. — Universe guided by life processes Pribram, Consciousness reassessed — Holographic memory 


storage in brain 
Laszlo, Akashic Field - Quantum cosmic symphony 


Radin, Entangled Minds -Psychic phenomena and brain function 
Laviolette, Cosmic Ether- Sub-quantum kinetics 


Savelev et al. DNA resonance code as neural code 
Lefferts, Cosmometry — Holofractal nature of cosmos - Proton oscillations in DNA morphogenetic field 


Meijer et al. Mental attribute of Universe Sarfatti, Bohm Pilot wave Theory- Retrocausallity 
- Superfluid quantum space guided consciousness 


Sbitnev, Quantum Consciousness in Brain - 
Meijer, Quantum Physics in Consciousness Studies — Hydrodynamic superfluid wave guidance 
Event horizon field receptive workspace of brain 


Searle Addressing hard problem of consc. 
Merrick, Interference — Grand scientific musical theory 


16.7 The Relation of Science and Art 


According to new physics, the observer and the observed are somehow connected, and the inner domain of 
subjective thought turns out to be intimately conjoined to the external sphere of objective facts. Through the 
complementarity of art and physics, these two fields intimately entwine to form a lattice upon which we all 
can climb a little higher in order to construct our view of reality. Understanding this connection should 
enhance our appreciation for the vitality of art and deepen our sense of awe before the ideas of modern 
physics. Thus, art and physics, like wave and particle, can be seen as an integrated duality: They are simply two 
different but complementary facets of a single description of the world (Meijer, 2018). Integrating of art and 
physics will kindle a more synthesized awareness which begins in wonder and hopefully ends with wisdom. 


With regard to the required inspiration of scientists and artists, in their own way of analysing/representing 
nature, it could be postulated that they both may derive essential information by intuitive mental contact 
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(meditation, serendipity, synchronicity) with an information domain that is supposed to be underlying our 
three-dimensional local space-time geometry (Meijer, 2012, 2013, 2014). This dynamic electromagnetic field 
was proposed by David Bohm as an implicate order that through wave interference (so called pilot waves) 
guides matter in our common (explicate order) world. Bohm argued that we cannot directly observe this 
dimension but that we can experience it in listening to the wave-world of music with its wonderful mix of 
memorizing and anticipating harmonic wave patterns up to complete symphonies. Table 3, lists the current 
studies that support the idea of the sort of cosmic (universal) consciousness that Bohm may have foreseen and 
that are largely compatible with the concepts of the present authors. 


16.8 Mental Transcendence and Psi Phenomena 


It is well known that various kinds of mental transcendence such as meditative states can inspire artists to see 
objects in very different perspectives. (Meijer, 2018). Such conscious states can also be induced by removal of 
an intrinsic neural “filter” in our brain that normally prevents such experiences, for example by certain 
programmed forced ventilation techniques or through use of psycho-active drugs (Kastrup, 2017, Meijer et al 
2021). In science and technology, major breakthroughs have to be attained by intuition or serendipity in 
which, often in a relaxed state, sudden innovative solutions are revealed or new visions seem to be projected. 
This in, either a sort of inductive analysis or through a subjective emotional self-transcendence, sometimes felt 
as a form of personal clairvoyance. Wikipedia defines intuition as follows: “Intuition, a phenomenon of the 
mind, that describes the ability to acquire knowledge without inference or the use of reason”. In the light of 
the evident importance of this aspect in scientific endeavor, it is surprising that so few systematic studies have 
been performed on methods to facilitate such productive mental states (Fishbein, 2005; Kastrup, 2017). One 
example is selective electromagnetic stimulation of certain parts of the brain (Hamblin, 2017). 


16.9 Post-Material Science Theories 


Beauregard et al., 2018, in and excellent article, proposed that there are three basic types of postmaterial 
theories, that may be required for explaining the various categories of empirical evidence examined in current 
Psi research: 


Type | postmaterialist theories: Type | postmaterialist theories assume that phenomena such as 


|” 


consciousness, including non-local consciousness, although they may be “non-material” (e.g. do not meet the 
classical criteria of having mass and being localized as such), are nonetheless still “physical” and obey physical 
laws. An example of “non-material, yet physical” is the concept of a field. In physics electromagnetic and 
quantum fields do not have mass or weight; they are mathematical abstractions which are theorized to 


produce lawful effects on material objects. This can be thought of as “neo-physicalism” in the sense that Type | 


|’ |” 


theorists posit that energy and information are in essence “physical” even though they are not “material” (i.e. 
their form and properties are not of classical matter with properties of mass and momentum). Neo-physical 
theories allow for “info-energy” and “fields” (including “quantum” fields) to exist “independently of matter” 


and therefore operate in “non-material” yet physical ways. Proponents of neo-physical theories posit that this 
class of theories can potentially be used to explain phenomena including NDEs, OBEs, and evidence of life after 


death. 


Type Il postmaterialist theories: Postmaterialist theories of mind and consciousness existing alongside 
materialist theories, where both classes of theories are seen as primary and are viewed as not being derivable 
from (i.e. are not reducible to) the other, and. Type II postmaterialist theories assume that certain phenomena 
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in nature and the cosmos cannot be explained by materialist explanations and therefore require innovative 
non-material theories to understand them. Moreover, they view the phenomena as being separate from 
matter and, in their essence, on a conceptually equal footing with matter and what we experience as material 
reality. Type Il theories are not meant to expand or replace physical theories of the material world. The new 
theories are meant to compliment them, adding to a more complete description of nature and the cosmos 
without requiring a re-envisioning of physical theories of the material World. 


Type Ill postmaterialist theories: Type IIl postmaterialist theories are by far the most controversial and 
challenging to the mainstream materialist paradigm. These theories expressly predict that phenomena such as 
mind and consciousness are not only (1) separate conceptually from material systems (Type II theories) and, 
(2) not created by material systems (Type | theories), but they are also (3) precursors to the creation of matter 
itself. In other words, they are “primordial to matter itself.” At present time Type Ill theories tend to be 
offered by big picture visionary theorists who have an eastern background, such as physicist Amit Goswami 
(Goswami, 1995, Meijer and Raggett, 2014), or theorists who have an affinity for both western and eastern 
spiritual perspectives, such as physicist Bernard Haisch (Haisch, 2012), physician Larry Dossey (Dossey, 2013), 
and computer engineer and Al pioneer Bernardo Kastrup (Kastrup, 2014). Type III theories are also seriously 
entertained by scientists who have strong mathematical and statistical perspectives. An example is Schwartz's 
analysis of order, randomness and the essential logic of positing the existence of some sort of guiding- 
organizing-designing process in nature and the cosmos (see Schwartz, 2006). 


This paradigm, in our view, represents the next phase toward an even greater understanding of ourselves and 
reality, has far-reaching implications. It fundamentally alters the vision we have of ourselves. The 
postmaterialist paradigm fosters positive values such as compassion, respect, and peace because it promotes 
an awareness of our interconnection. For example, there may be a component of empathy that 
requires more direct connection between individuals than the physical cues of the face, voice, and body 
language. We can explore the extent of our ability to communicate with each other nonverbally, across 
distances. More rigorous and sophisticated studies of telepathy, clairsentience (‘clear-feeling’), and empathy 
would greatly contribute to our understanding of our social bonds, and ultimately, how to improve them. 
Adopting a postmaterialist paradigm would allow for the investigation into higher or altered states of 
consciousness without the assumption that they are dysfunctional or a problem with the brain's 
ability to properly communicate with itself and the environment. Instead, from a postmaterialist paradigm, 
these states can be recognized as a change in characteristics of the brain's transmission process, which can 
provide us with much insight into our consciousness, its potential expression, and other aspects of information 
we do not normally perceive. 


The non-materialist principle is increasingly recognized. This, in spite of the recent claim that “consciousness is 
a state of matter” (Tegmark, 2015). For this peculiar concept the author did make a special “invention”: that of 
a supposed “perceptronium”, being a hypothetical substance that feels subjectively self-aware, stores and 
processes information, and ultimately, may therefore turn out as Tegmark’s own “discovery of mind”. Recently 
Jyllka and Railo, 2019, advocated that consciousness and subjective experience are purely based on concrete 
physical phenomena. They rely fully on current advances in neurology, while admitting that one is still lacking a 
satisfactory explanation for these phenomena. Yet the authors claim that this will likely be reached in the near 
future, and therefore apparently support a kind of promissory materialism. In contrast, Velmans, 2008, in his 
work on reflexive monism argues for a drastically novel approaches in neurology, taking into account a 
seamless psychophysical universe of which we are an integral part and which we can only know in two 
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fundamentally different ways. It is also striking that, in interesting analysis, Searle, 2017, comes to the final 
conclusion that consciousness must be related to a pre-existing conscious field, while Goff, 2019, in his book 
even states that the inherent nature of reality is consciousness. The present authors of this review support the 
notion that consciousness is existentially primary, and agree with the monistic idealism standpoint that is 
particularly clearly expressed in the important work of Kastrup, 2017; 2018, on the universe in consciousness, 
(see Table 4 below). The latter concept was pioneered in earlier work on the Self-aware Universe of Goswami, 
(2008), as reviewed in Meijer and Raggett, 2014. Recently, Keppler, 2020, fully in line with this, called this 
“cosmopsychismm” by stating: There are still the question of the origin of the subjective, phenomenal aspects 
of consciousness, and the question of the causal mechanisms underlying the generation of specific 
phenomenal states. The author addressed these questions using a novel variant of cosmopsychism, a holistic 
form of panpsychism relying on the central idea that the universe is imbued with a ubiquitous field of 
consciousness. This field is understood as a foundational dual-aspect component of the cosmos, the extrinsic 
appearance of which is physical in nature and the intrinsic manifestation of which is phenomenological in 


nature. 
16.10 The Present Concept Against the Background of Current Science of Consiousness 


In general, in recent reports there is wide support that adequate models for consciousness require a number 
of novel scientific approaches, clearly supporting the present concept of this paper (see Table 3 above): 


- Multi-dimensionality and the requirement of at least one extra spatial dimension (5D-geometry, Hardy, 
Tozzi, Fingelkurts, Klein) 

- Potential holographic and scale-invariant (fractal) description of reality (Di Biase, Joye, Meijer, Keppler, 
Mitschell) 

- The fundamental role of (primordial) information in consciousness (Mukhopadhyay, Meijer, Tononi, 
Clymer, Ivaldi) 

- Harmonic type of EMF frequency/musical guiding in Brain (Atasoy, Meijer, Bandhyopadhyay, Merrick, 
Lefferts, Mc Fadden, Pockett, Pribram) 

- Long-range communication or broadcasting of signals in brain (Baars, Geogiev, Hu and Wu) 

- Involvement of zero-point energy guiding and resonance with life processes (Amoroso, Meijer, Keppler, 
Poznanski) 

- The crucuality of post-material approach (Beauregard, Goff, Searl, Radin)) 

- The major importance of intuition in cognition (Bradley, Greyson) 

- Non-synaptic (bio)-photonic/phononic signal transmission in brain (Cacha, Meijer, Wang, Neal) 

- A potential involvement of DNA oscillations (Savely, Cacha, Brown) 

- The role of quantum prcesses in biological evolution (Faixat, Meijer, Grandpierre, Hameroff, Penrose, 
Haramein, Brown) 

- The crucial function of water in life processes (Carniello, Persinger, Meijer) 

- The fundamental role of quantum information in brain, spin-mediation and simulation (Hameroff, Clymer 
Sarfatti, Sbitnev) 

- A potential role of gravity (Darmos, Hameroff and Penrose,) 

- The important clues from near-death experiences and Psi research (Greyson, Facco, Meijer, Kastrup, 
Radin) 
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- Cosmic superfluid quantum space, Sub-Quantum space and/or quasi-cristalline language (Irwin, Hardy, 
Meijer, Klein, Sbitnev) 

- The cosmic nature of consciousness (Kastrup, Meijer, Glattfelder, Lanza, Laszlo, La Violette, Nunn, Pereira) 

- The crucial roles of tubular- and ion-channel proteins and Ca2+ ion-fluxes (Pereira, Meijer, Hameroff, 
Brown) 

- Virtual projective and predictive coding in brain function (Williford) 

- Future studies in consciousness require fundamental science philosophy coniderations (Glattfelder Goff, 
Searle, Penrose). 


16.11: Is the Universe Mathematical? 


According to the Mathematical Universe Hypothesis, MUH (Tegmark, 2008), not only is the Universe 
describable by mathematics, it actually is mathematical! He emphasized over and over again that “although 
we donot yet know what that mathematical structure is, whether it is related to string theory or loop quantum 
gravity, etc. but the Mathematical Universe Hypothesis implies that we could truly understand our Universe by 
figuring out what that precise mathematical structure is. After all, if one penetrates into a sub-particle level 
with string or brane theory, then these are basically mathematical constructs, and if this is what all stuff is 
made of, including us, then everything must be just mathematics”. 


Figure 53: Cartoon picturing mathematical defined and compressed information as the seed for rebirth of the 
universe. 

The theory can be considered a form of Pythagoreanism or Platonism in that it posits the existence of 
mathematical entities (Fig. 53); a form of mathematical monism in that it denies that anything exists except 
mathematical objects and represents a formal expression of ontic structural realism. Ellis, 2011, specifically 
criticized the MUH, stating that an infinite ensemble of completely disconnected universes is "completely 
untestable, despite hopeful remarks sometimes made. The nature of reality was also discussed in the 
ontological context of Penrose’s, 1989; 2004, math-matter-mind triangle. The triangle suggests the circularity 
of the widespread view that math arises from the mind, the mind arises out of matter, and that matter can be 
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explained in terms of math. Non-physicists should be wary of any claim that modern physics leads us to any 
particular resolution of this circularity, since they can hold very divergent views. However, now physics can 
arguably lay proper claim to providing an effective description of all material processes, if not in practice, then 
at least in principle. And with no obstacles visible to a full understanding of the dance of matter and energy in 
space and time, what aspect of the world would not be amenable to an analysis by physics, again at least in 
principle? 

The obvious objection would be to point out that notions such as meaning or beauty or responsibility seem to 
have been explicitly filtered out of physics, as part of its methodology. To believe that you could remove some 
of the most important aspects of human experience, and then hope to fully reconstruct them through the 
mathematical formalism of physics strikes many as absurd. It is like a piece of music of such abstract perfection 
that the realization of a single performance would destroy its purity. It is common to talk of "the language of 
mathematics". Yet, the mental attribute of the cosmos, (Table 4), has been revealed in a broad spectrum of 
bio-physics studies. 


THE FABRIC OF REALITY EXHIBITS A MENTAL (NON-MATERIAL) ATTRIBUTE 


(Crucial Aspects of Consciousness Model of Meijer, Klein, lvaldi/Dal Santo, Diez Faixat) 
In-formation is fundamental, relational, pre-mordial and injects life into matter 
Elementary particles are endowed with internal informational string/wave structure (pan-experiential) 
Information is processed and integrated through rotational/ toroidal geometric dynamics 
Toroidal processing of information includes information creation and compression 
Toroidal singularity opens to an extra spatial dimension (5-D cosmology) and sub-Planckian space) 
The fifth dimension is a sub-quantum domain or superfluid quantum space with implicate order 
Sub-Q information is expressed in math / geometry and in subjective experience and feeling 
Sub-Q information is non-local and holographic, rendering it scale invariant and fractal 
Life, evolutionary seen, is guided by sub-Q/ZPE information neg-entropic information field 
Brain is 4-D and immersed ina 5-D workspace, bearing an event-horizon information register 
The Event horizon of brain contains collective sub-Q -information for supervening quality control 
Brain is a neurological network, mirroring the cosmic web as to electromagnetic/filament structure 
Brain/ ZPE and sub-Q interactions are bi-directional and retro-causality enables predictive coding 
Symmetry breaking from the sub-Q frequency domain informs DNA/Protein mediated life processes 
Consciousness is cosmic and universal and all reality is immersed in consciousness (monistic idealism) 
Initiation and final fate of our universe is conceived from a circular/rebound black-hole cosmology 
Biophysics requires a non-material (mental) attribute, mirroring non-dual wave-particle conceptions 


Humans and other intelligence are essential observers and participants in the evolution of the cosmos 


Table 4: The non-material aspects of the fabric of reality as submitted in our studies 
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But is mathematics really a language? Does it possess the various properties that are characteristic of other 
natural languages? Clearly mathematics does not have the same fluency as a natural language and, even more 
obviously, it is rarely spoken aloud. This suggest that mathematics is really a more restrictive limited form of 
language. On the other hand, mathematics is also less than a language, in that it lacks the richness, the ability 
to deal with nuance, the inherent ambiguity and the rich strategies for dealing with this ambiguity. In this 
sense, mathematics is a limited, technical language in which much that is of deep human value cannot be 
expressed. 


Clearly our present mathematics lacks this essential dimension. But could, in fact, mathematics moves in such 
a direction? A new mathematics would not simply offer a crystallization of thought but also explore the actual 
generative activity of the orders of this thought within the body and mind. Such a new formal language would 
represent a deep marriage between mathematics and the arts (Meijer, 2018) and according to Bohm, 1980, 
1990, could be seen as a process of unfolding of information. Yet, it would involve a mathematics that requires 
the existence of another mind to complete it, in an ordered and controlled way, and, in so doing, this 
mathematics would become the product of some, much deeper order. This brings us back to the question of 
the unreasonable effectiveness of mathematics of Wigner, 1960. It is tempting to suggest that mind and 
matter, brain and consciousness are two sides of a single process, something that emerges out of a deeper and 
hitherto unexplored ground. In this sense the order of generation that gives rise to the universe has a common 
source with the generative order of consciousness. In its deepest operation, therefore, our intelligence could 
be said to mirror the world. 


This idea has been expressed in other ways. Carl Jung, 1955 for example, spoke of the archetypes, very roughly 
defined as those dynamical orders, unknowable in themselves, that underlie the structure of the collective 
unconscious. The archetypes are never seen directly but their power can be experienced in certain universal 
symbols. In his more speculative moments, Jung also hinted at something that lay beyond matter and mind, 
but included both. Mandelbrot's, 1977, fractal theory is capable to describing and generating figures of infinite 
complexity; David Bohm's notion of the implicate order is a powerful concept but has yet to find an 
appropriate mathematical expression. In this sense it could be said that physics, with its reliance on the 
language of mathematics, must always present an incomplete picture of the universe. Its language is 
impoverished, for it lacks this basic integration of the four human functions. It can never fully express the 
essential fact of our confrontation with, participation in, and understanding of nature. Quantum theory is also 
concerned with the indivisible link between the observer and the observed. And this suggests that it would be 
to the advantage of physics to develop a similar flexibility in its basic language giving it the ability to explore 
the rich orders that lie between the observer and the observed (Table 4). 


16.11 Everything Is Said, But Nothing Has Been Told.... 
We propose to entertain the discussions around mind/matter affairs, honouring the following principles: 


- We all should try to see important matters such as consciousness and information as dynamic 
processes: there is no present state of art nor a state of science: consciousness is rather becoming, as we 
are ourselves 

- | We hope to avoid the pitfalls of our language: our symbols collectively form our instrument of inter- 
human communication, yet these symbols do not weave the fabric of reality. 
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- There are no physical laws that are observer-independent, all our present theories are the product of 
human reasoning, implying inherent limitations and personal, if not collective bias (Gefter, 2014). 

- Information can be physical (mass, momentum, charge, spin, polarization), but can also evolve in 
information with meaning (implied by us, for us, (see Meijer, 2012;2013a). 

- Quantum physics should not be an invitation to construct a virtual reality that replaces our dreams 
and the predictive coding of our own, free will, brain 

- | The very meaning of the term monism, in any context, undermines per definition the value of such 
contexts such as idealism, dualism, non-dualism, two-aspect momism, pan-psychism, pan-experientialism, 
non-material physicalism: there is very likely nothing in this world that is exclusive 

- The present authors support the operator archetype of toroidal processing in the becoming of reality 
as well as the implicit möbius type of trajectories in which inside becomes outside and vice versa (Fig.47) 
- It follows therefore, that we should not only try to ex-plain our ideas (to put them onto a plain 
outside us), but also to im-plain (internalize/integrate) them in our mind, so that we can steadily grow. 

- It is understood that the idea of wave/particle duality is inherently superficial, instead we should 
imagine a world in which particle and waveform occur simultaneously: illustrating a deeper level of 
observation/feeling 

- | We should therefore take up the challenge, offered by Adrian Klein: our future concepts should reach 
deeper levels of reality to become fully original ad fundamental different from earlier proposals in the 
field 

-  Zero-point energy per definition constitutes a force field that provides a transition zone between our 
3-D quantum world and a Sub-Quantum domain, in which the latter bears deep level information as a 
pro-active (guiding) relational modality, (Fig.49). 

- The final aim of the cosmos, according to the gospel of the prophet Mani (216- 274 AD), was 
conceived as the reconciliation of mind and matter, being instrumented by the use light. This revelation 
now seems fully in line with the current theories in trans-humanism and role of advanced 
civilizations/technology in the final fate and rebirth of our universe, (Barrow and Tippler, 1988, Kurzweil, 
2012; Vidal, 2014, Fig.49). 

- Can we envision a symphonic act of ultimate love, in a repetitive circular and timeless mode, in 
which countless beings and creatures of past and future, will be seen, recognized and valued as observers 
and participants in the evolution of the cosmos, and this by something that is far, far greater than us? 

- If so, we may anticipate that good and evil, like mind and matter will be unified into a non-dual 
aspect of the cosmos, having a bi-polar role in the further creation of reality, and somehow may act as 
subtle balancing mental attribute of the cosmos in the grand design that is at stake. 

- In this framework modern studies on near-death experiences (Greyson, 2013}, and reincarnation 
reports (Klein, 2020a, b), indicate that death should not be seen as a transition to another phase (Meijer 
2019b), but rather implies that all living beings are already represented in such a domain during their 
entire individual life. 
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Summary 


Our earlier work showed that the band pattern of electro-magnetic (EMF) wave frequency 
eigenstates of both inanimate and animate systems can be described by a Pythagorean-like 
(acoustic) math equation. The distribution patterns of discrete EMF-frequencies were revealed by 
acoustic- like scaling of about 500 EMF experimental frequency data of typical inanimate and 600 of 
such data of animate materials. Just in between the detected coherent eigenstate bands, 
decoherent (disordered) states are located. The discrete distribution of wave bands confirms that 
energy in nature is quantized and should be interpreted in the framework of quantum physics and 
quantum biology. It is shown here that these eigenstate patterns can be analytically approached by 
invariant vibrations of vector bundles or component winding numbers and expressed in normalised 
Chern numbers, thereby implying toroidal geometry with fractal properties. It is inferred therefore 
that the particular winding wave energies of phonon/electron quasi-particles (bio- 
solitons/polarons) can be positioned at nested torii, in an entangled mode, and are arranged 
according to an alternating order of coherent and disentangled (decoherent) stacks. Twelve 
fundamental topological invariants could be derived: 1.0000, 1.0535, 1.1250, 1.1852, 1.2656, 
1.3333, 1.4142, 1.5000, 1.5803, 1.6875, 1.7778, 1.8984. These topological invariant values are 
virtually identical with the coherent frequency values found by scaling of EMF/energy data from 
reported studies on EMF exposure of Life systems and physics studies of various typical inanimate 
systems. The latter include superconductor properties, EPR (entanglement) studies, Quantum Hall 
effects, distribution of energies of Boson Einstein condensates as well as the full range of 
Elementary Particles of the Standard model. In contrast, we found that Fermions can also be 


1 


associated with the decoherent zones. A remarkable fit with this series of topological invariants 
was also revealed for a number of experimentally determined frequency values of zero-point 
energy, confirming the idea that all of these vibration patterns could be related to, or even be 
guided by, a primordial quantum field. We show with the Wong model, that the latter may also be 
instrumental in life supporting coherent vibrations in life systems that operate via structured water, 
and macromolecules such as proteins and DNA. The here proposed generalized model of toroidal 
organized quantum information supports the notion that the current 2D Standard Model and 2D 
modalities of String Theory could benefit from introducing a proposed musical quantum code in 
nature based on 3D toroidal geometry, also considering that both theories find a background in the 
all-pervading ZPE quantum metric, revealed in the present study. 


1. Introduction of Physical Aspects Relevant for the Study 
1.1 Bosons and Bose Einstein conjugates 


Bose Einstein Condensates (BECs) are studied in order to describe a state of matter in which separate 
atoms or subatomic particles, cooled to near absolute zero (zero degrees Kelvin, -273.15 °C), 
coalesce into a single quantum mechanical state. This form of matter was predicted in 1924 by Albert 
Einstein on the basis of the quantum formulations of the physicist Satyendra Nath Bose. Bose 
considered how groups of photons behave, and although Bose and Einstein stated their theory in 
terms of photons, they disappear during cooling toward absolute zero. As they lose temperature 
photons change their light frequency until finally, they leave the visible spectrum and become far 
infrared photons. 


Waves can be experimentally generated in BECs in dark and bright solitons, which are wave packets, 
which share generic features like form-stability, vortices and lattice patterns. BEC’s can be cast as a 
vertex-resumed kinetic theory and as a non-relativistic system, reminiscent of superfluids in 3+1- 
dimensions. The formation of the condensate can be described by a power law, using powers of 2/3 
and -2/3 (Berges, 2015). Open boson systems may also have relevance in the functioning of 
information-processing in biological and condensed matter systems. The so-called Frohlich-Bose— 
Einstein condensation is a self-organizing dissipative structure, a phenomenon working in biological 
processes and present in systems of boson-like quasi-particles (also related to phonons) in condensed 
inorganic matter (Vasconcellos and Luzzi, 2012). While the ecosystem is a system governed by neg- 
entropy, a driven set of oscillators might condense with nearly all of the supplied energy, specially 
activating the vibrational mode of the lowest frequencies at room temperature (Del Giudice, 1989). 
In this manner biopolymers make use of a quantum system of many bosons, according to Bose- 
Einstein statistics, being embedded in a surrounding field (Frohlich, 1988). According to the Fröhlich 
hypothesis, large numbers of quanta condense into a single state Bose condensate, which constitute 
a physical and non-thermal interaction between cells at room temperature (Fröhlich, 1968). 


As a follow up of our earlier study on a quantum algorithm for life (Geesink and Meijer, 2016), we 
proposed in follow up study (Meijer and Geesink, 2017), to consider a phonon guided mechanism, 
operating as a bi-cyclic flux pattern in a 4+1dimension geometry, that can be modelled by a toroidal 
flux of quantum information at the various holo-fractal scales in nature, including brain and conscious 
perception. Torus geometry, as a flow process treated in the previous section, exhibits a set of 
characteristics that evolution biologist, Sahtouris (2000) has identified as features and principles of 


living systems. When these features become compromised or absent, the system goes out of balance 
and becomes dysfunctional and corrupted to the point that it will either collapse completely, 
transform into a new balanced state, or restore its balance again by restoring the appropriate 
presence and functioning of these features. Essential is the concept that nature inherently includes 
feedback loops, as a self-reflexive process, by which the system learns from its environment, adjusts 
to maintain balance and well-being and subsequently communicates new patterns, that exhibit these 
adjustments, back to its surroundings in order to inform the living system as a whole. According to a 
fractal-holographic view the same patterns are repeated at each scale and the whole is present 
everywhere at all times, in a unified geometric field. Toroidal concepts also allow a conceptual 
approach of brain function using the geometric relation between concepts and, for instance tone 
induced ordering of percepts, instead of using neuronal or symbolic networks. 


In biology, the discovery of the genetic code and the 'central dogma’ statement of molecular biology, 
that information flows from DNA to proteins, have led to the ideas that information and in particular 
the intrinsic ability to process information in living entities is seen as fundamental. This also led to the 
postulate that the integration of active information explains the phenomenon of consciousness in 
nature (Tononi, 2015). The origination of first life was also seen as a collection of life sustaining 
information from the environment, and this concept is often supported by assumptions on self- 
aggregation and emergence to “explain” the complexity of life, (Davies, 2004, 2014; Melkikh, 2014). 
However these well-known concepts may overlook an aspect in the origination and sustaining of life 
systems, namely that during the entire timeframe of biological evolution up to the present time, pre- 
biotic and life-systems were exposed to long distance force fields such as gravity/inertia, 
electromagnetism, coherent quantum states of minerals and zero-point energy, related to the 
intrinsic earth electromagnetic field, as well as related to the location of our planet in our solar 
system and milky way galaxy. 


In this respect, life on earth was not incubated in an empty vacuum but rather immersed in a 
versatile and active force field, composed of natural coherent quantum states and electromagnetic 
fields. Cosmic space, including the earth atmosphere permanently contains quantum states of ion 
water clathrates, Rydberg matter and micro-silicate particles both able to emit quantum resonances 
among others at far infrared. A-priory information for the organizational aspects of life (Melkikh, 
2014) therefore should have been omni-present, if not primordial, and can be implicitly envisioned in 
the framework of present models of a circular universe (Steinhardt and Turok, 2007; Penrose, 2014). 


We propose that quantum oscillations, among others at far-infrared (Terahertz) frequencies, 
transferred by phonons is co-instrumental in the fractal and geometric organization of biomolecules. 
Oscillations of quantum oscillations are embedded in electromagnetic waves at much lower and 
higher frequencies and are emitted by water clathrates, ions and minerals. Water clathrates, minerals 
and gases in the higher atmosphere and top layer of earth have both their specific ordering patterns 
and frequencies at far infrared. Also, orderings patterns and conformational states of biomolecules 
are at typical far infrared patterns. Vibration patterns of developing plant organs have been 
calculated by Pietak, considering the frequency-dependent passive electromagnetic properties of 
water and biological tissues in the microwave-terahertz range using a finite element analysis model 
to determine resonant EM modes for models with similar geometric and electrical parameters 
(Pietak, 2012). 


1.2 String and M- Theories 


The currently proposed String Theory appears to be strikingly consistent, but what seems to be 
missing presently, is a clear description of the local nature of its underlying physical laws. An original 
version of string theory was a bosonic string theory, but this version described only bosons, a class 
of particles that transmit forces between the matter particles, or fermions. Bosonic string theory 
was eventually superseded by theories called superstring theories. These theories incorporate both 
bosons and fermions, and they include a theory called supersymmetry. In the theories on the basis 
of supersymmetry, each boson has a counterpart which is a fermion, and vice versa. The interaction 
of strings is most straightforwardly defined by generalizing the perturbation theory used in ordinary 
quantum field theory. At the level of Feynman diagrams, this means replacing the one-dimensional 
diagram representing the path of a point particle by a two-dimensional (2D) surface representing 
the motion of a string. In all circumstances encountered until now, it has been imperative that 
external fields, in- and outgoing strings and D-branes are required to obey their respective field 
equations or rely on their respective mass shells. Thus, only effects due to external perturbations 
can be computed when these external perturbations obey equations of motion. It is said that string 
theory is free from adjustable parameters, but the length scale for string physics is set at the Planck 
length. Being a fundamental theory of forces, including quantum gravity of course, is natural to set 
the string scale length to the Planck length because this is the distance where quantum gravity 
effects should become important. Since, at present, an adequate quantum gravity theory is not 
available, to set the string length to the Planck’s length is in fact an educated guess. 


Bidirectional Flow of Infomation into Zero-point Energy Field/ Superfluid Quantum Space 


A Resonant matter-ZPF interaction results in stable attractors ng-range coherence 


Figure 1: A: Resonant interactions of ZPE-field vibrations and Matter-particles result in long-range 
coherent attractors that influence life conditions. Vice versa the coherent domains in life systems 
provide phase-locked informational attractor states that are fed-back to The ZPE field and are stored 
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in the ever-growing ZPE information field; B: the stochastic ZPE fluctuations; C: The integral wave 
function of the cosmos; D: The vortex-type of ZPE excitations; E: The transfer of a charged particle 
embedded in the ZPE field and associated with pilot waves that guide the particle in a Bohmian 
context (yellow lines). 


As string theory advanced during the years, the possibility of the Planck’s quantities being 
dependent on the geometry of space-time, made it necessary to question what is the actual Planck 
length in a 3-D brane. In quantum field theory, one typically computes the probabilities of various 
physical events using the techniques of perturbation theory. Developed by Richard Feynman and 
others in the first half of the twentieth century, perturbative quantum field theory uses special 
diagrams, called Feynman diagrams, to structure the particular computations. One assumes that 
these diagrams depict the paths of point-like particles and their interactions. At the level of 
Feynman diagrams, this means replacing the one-dimensional diagram representing the path of a 
point particle by a two-dimensional (2D) surface for representing the motion of a string. A toroidal 
compacted string theory has been proposed making use of a Topological Membrane (TM), a 
Rational Conformal Field Theory (RCFT) while applying the Chern-Simons theory on a three- 
manifold. The fact that 3D topologically massive gauge theory carries full information about the 
lattices of string theory is fascinating (Ferreira, 2000). 


1.3 Zero-point Energy Ontology 


The vacuum can be viewed not as empty space but as the combination of all zero-point fields. In 
quantum field theory this combination of fields is called the vacuum state, its associated zero-point 
energy is called the vacuum energy and the average energy value is called the vacuum expectation 
value (VEV) also called its condensate (Klein, 1995). The total energy of a quantum mechanical 
object (potential and kinetic) can be described by its Hamiltonian which also describes the system as 
a harmonic oscillator, or wave function, that fluctuates between various energy states. All quantum 
mechanical systems undergo fluctuations even in their ground state, a consequence of their wave- 
like nature (see Fig. 1) The uncertainty principle requires every quantum mechanical system to have 
a fluctuating zero-point energy greater than the minimum of its classical potential well. This results 
in motion even at absolute zero temperature. In higher symmetry groups and in reality, the vacuum 
is not a calm, randomly fluctuating, largely immaterial and passive substance, but at times can be 
viewed as a turbulent virtual plasma that can have complex vortices (i.e. solitons vis-a-vis quasi 
particles), entangled states and a rich nonlinear structure (Greiner, 2012). 


Virtual particles spontaneously flash into existence at every point in space due to the energy of 
quantum fluctuations caused by the uncertainty principle. According to Quantum Field Theory (QFT) 
the universe is made up of matter fields, whose quanta are fermions (i.e. leptons and quarks), and 
force fields, whose quanta are bosons (e.g. photons and gluons). All these fields have zero-point 
energy. Experiments advocate the idea that particles themselves can be thought of as excited states 
of the underlying quantum vacuum, and that all properties of matter are merely vacuum 
fluctuations arising from interactions of the zero-point field (Battersby, 2008). Many physical effects 
attributed to zero-point energy have been experimentally verified, such as spontaneous 
emission, Casimir force, Lamb shift, magnetic moment of the electron and Delbriick scattering. 
These effects are usually called "radiative corrections". In more complex nonlinear theories (e.g. 
Quantum Chromodynamics (QCD), zero-point energy can give rise to a variety of complex 
phenomena such as multiple stable states, symmetry breaking, chaos and emergence. Many 


physicists believe that "the vacuum holds the key to a full understanding of nature" and that 
studying it is critical in the search for the theory of everything (Davies, 1985). 


1.4 Topology, Chern numbers and Toroidal Winding Numbers 


Shiing-Shen Chern (1911-2004) was a mathematician and made fundamental contributions to 
differential geometry and topology, (Chern and Simons, 1974). Differential geometry is a 
mathematical discipline that studies the geometry of smooth shapes and smooth spaces, otherwise 
known as smooth manifolds, using the techniques of differential calculus, integral calculus, linear 
algebra and multilinear algebra. Chern classes can be expressed in terms of the curvature, and in 
terms of the local invariant. Exploiting this inequality and the inequality between the Chern number 
and the quantum volume, it has been investigated how the quantum volume can be used as a good 
measure to infer the Chern number (Ozawa, 2021). For example, the eigen-spectrum, Chern 
numbers and phase diagrams, can be investigated of ultracold colororbit coupled SU(3) fermions in 
optical lattices. These systems have been characterized by the second Chern number, a topological 
invariant that appears in the quantization of the transverse conductivity for the non-linear response 
to both external magnetic and electric fields. An algorithm has been proposed to compute the 
second Chern number in 4D systems at for example m = 2.1 and 3.90 (Mochol-Grzelak, 2019). 


With the discovery of the integer quantum Hall effect, physics revealed a paradigm shift in the 
effort to understand the various phases of matter. This paradigm, which goes beyond the Landau 
symmetry breaking approach to the classification of different orders, has become known as 
topological order. Topological invariants, such as the Chern number, characterize topological phases 
of matter. It was analytically shown by De Lisle et al, 2014, that the Chern number can be 
decomposed as a sum of component specific winding numbers, which are themselves physically 
observable. The measurements required for constructing the component winding numbers also 
enable one to probe the entanglement spectrum with respect to component partitions. 
Fundamentally, topological order is generated by singularities called topological defects in extended 
spaces, and is quantified in terms of Chern numbers, each of which measures different sorts of 
fields traversing surfaces enclosing these topological singularities. Research into topological order 
continues at great pace today, with the recent discovery of topological insulators and 
superconductors. This effort is stimulated by the prospect of using topological matter for quantum 
computation. The definitive theoretical signature of topological order is the existence of a 
topological invariant that characterizes the ground state. While the exact form of the invariant 
depends on the symmetries of the system, one exists in general for all gapped systems. This has 
enabled the classification of all topologically ordered states of non-interacting fermions. Of 
particular interest have been two-dimensional time-reversal symmetry broken systems 
characterized by Chern numbers. These include (fractional) quantum Hall states, topological p wave 
superconductors or (fractional) Chern insulators, which under suitable conditions are all predicted 
to support localized Majorana modes. Another topical class of systems are the experimentally 
accessible time-reversal symmetric topological insulators that are characterized by Z2 invariants. 


Topological invariants are not in general related to measurable observables. Yet, the states can be 
found for example in the signatures such as the quantum Hall effect, the thermal Hall effect, the 
zero-frequency conductivity, the ground state degeneracy, the topological entanglement entropy, 
the existence of edge states or the properties of the entanglement spectrum. These can function as 


definite “smoking guns” for topological order, but they are usually insufficient to provide the full 
characterization that can be provided by the topological invariant. 


Toroidal context of Chern Numbers 


Brillouin zone Bloch sphere 
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Figure 2: Toroidal context of Chern numbers and magnetic monopoles A: Berry curvature B: Brillouin 
zone C: +/- Magnetic shear on Torus D: 5D Parameter space with Yang magnetic monopole. 


These can function as definite hidden signs for topological order, but they are usually insufficient to 
provide the full characterization that can be provided by the topological invariant. 


Chern classes can be expressed in terms of the curvature, and in terms of the local invariants. 
Exploiting the inequality between the Chern number and the quantum volume, it has been 
investigated how the quantum volume can be used as a good measure to infer the Chern number 
(Ozawa, 2021). The Chern number also can be characterized by a Berry curvature, (see Fig.2). A 
general relation between Berry curvature and quantum metric has been shown, which indicates that 
the Chern numbers are also encoded in quantum metric as well as the surface area of Brillouin zone 
on the hypersphere embedded in Euclidean parameter space (Zhang, A., 2021). The quantum metric 
can be a Riemannian metric defined on a parameter space induced from quantum states. Similar to 
the Berry curvature, the quantum metric provides a geometrical structure associated to quantum 
states. The volume has been considered of the parameter space measured with the quantum metric, 
which has been called the quantum volume of the parameter space. 


An inequality has been established between the quantum volume of the Brillouin zone and that of 
the twist-angle space (Sugawa et al, 2016, (see Fig 2). Inspired by high energy theories, they 
described the synthesis and characterization of a singularity present in non-Abelian gauge theories — 
a Yang monopole - using atomic Bose-Einstein condensates in a 5-dimensional space, and quantify 
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the monopole in terms of Chern numbers measured on enclosing manifolds. Yang-Mills theory is an 
important model that includes a higher gauge symmetry than quantum electrodynamics and now 
forms a cornerstone of standard model physics. In Yang-Mills theory, soliton solutions including 
monopoles and instantons play a key role, theoretically describing phenomena in high-energy physics 
and are even predicted to exist in nature. The field from Dirac monopoles has been observed in a 
range of physical systems and the associated topological charge - the 1% Chern number, is often 
referred to as “the Chern number” - has been measured. Chern numbers, therefore, can provide a 
topological classification of monopoles. Monopoles are generally associated with a divergence in the 
field strength and can contribute a unit of flux through any enclosing manifold. This generalized flux is 
quantized, and is given by the Chern numbers. In particular, for Yang monopoles, the 1st Chern 
number is zero, but the 2nd Chern number is either +1 or -1. A higher-order Chern number on a four- 
dimensional manifold derived from a Yang monopole was directly measured in a five-dimensional 
parameter space built from the synthetic dimensions given by the internal state of atomic Bose- 
Einstein condensates. This Chern number characterizes a source of gauge field with higher symmetry, 
asymmetry that naturally arise in particle physics in contexts such as in quantum chromodynamics. 


1.5 Solitons May Represent Acoustic like Waves of a Proposed Musical Quantum Code 


Solitons are regarded as self-reinforcing solitary waves (a wave packet or pulse) that maintain their 
shape while they propagate at constant velocities. Devyatkov described these solitons in relation to 
the mechanisms of the interaction of weak electromagnetic fields with the information structures 
within a cell, like the nucleic acids, proteins and membranes. He proposed that biological effects 
caused by waves are dependent on: wavelength, modulations, dose, exposure time, coherence and 
magnetic field (Devyatkov, 1974, 1991). Several ways of excitation of levels of collective modes 
have been considered and a concept has been proposed that solitons suppress anharmonicity (the 
deviation of a system from being a harmonic oscillator) by the excitation of high quantum levels, 
which facilitates crossing of a potential barrier and transfer of a molecule to a new conformational 
state. The energy spectrum of an electron moving in a periodical potential of a crystal lattice 
consists of allowed and forbidden bands and is known as the Bloch spectrum. An electron with 
energy inside an allowed band moves as a free electron but has an effective mass that differs from 
the electron mass in vacuum. However, a crystal lattice is deformable and displacements of atoms 
(ions) from their equilibrium positions are described in terms of phonons. Electrons interact with 
these displacements, and this interaction is known as electron-phonon coupling. Such an electron 
with the accompanying deformation moves freely across the crystal, but with increased effective 
mass. 


Pekar, 1963, proposed for this charge carrier the term polaron. The polaron, is 
a fermionic quasiparticle, in contrast to a polariton, which is a bosonic quasiparticle analogous to a 
hybridized state between a photon and a phonon. In this context the Davydov soliton corresponds 
to a polaron that is (i) large so the continuum limit approximation is justified, (ii) acoustic because 
the self-localization arises from interactions with acoustic-like modes of the lattice, and (iii) weakly 
coupled because the anharmonic energy is small compared with the phonon bandwidth. Optical and 
infrared phonons correspond to a mode of vibration where positive and negative ions at adjacent 
lattice sites swing coherently, creating a time-varying electrical dipole moment and therefore are 
called infrared active. A recent study of Matsuura and Wasaki, 2014, describes a quantum current 
model in nerve axons on the basis of traveling polaritons along the axon, in which these bare 
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particles associate with water molecule dipoles into quasi particles that participate in the axonal 
depolarization/repolarization process. 


Phonons exhibit coherent excitation frequencies in the order of 10° to 107? Hz (identical to the time 
domain for functional protein conformational changes, and in the microwave and Terahertz spectral 
region). Frohlich has termed these phonons present in acoustic-conformational transitions, and 
coherent (pumped). Experimental evidence for Frdhlich-like coherent excitations in biological 
systems includes observation of Terahertz-range phonons in proteins. Optical phonons are often 
abbreviated as LO and TO phonons, for the longitudinal and transverse modes respectively. 
Phonons (collective motion) have been detected in water molecules, proteins and nucleic acids 
(Hameroff, 2015), and have been measured in minerals like phyllo-silicates (Geesink and Meijer, 
2016). 


Toroidal Geometry of Sound and Quantum Waves 


“J, 


~~ 


an \ <a 
Music on Tonnetz Torus 


Nested Torus 


Sierpinsky Fractals | Sound-inducedChladni Patterns Twistor Space 


Figure 3: A: Art impression of musical information projected on a Tonnetz Torus; B: Torus composed 
of Music Triads. C: Nested Toroidal geometry, reference Balch et al. 2020; D: Cartoon of Sirpinsky 
fractals with an inset of a star tetrahedra; E: Complex vibrational patterns in 2D induced by sound 
frequencies in Chladni experiments; F: Representation of a Twistor space 


We have earlier described quasi-particles such as electron/phonons (solitons or polarons) or 
proton/phonons to play a role in phonon-guided life processes (Meijer and Geesink, 2016), such as 
in 3D folding of proteins (Meijer and Melkikh, 2018) and in signalling mechanisms in the brain related 
to conscious states (Meijer et al, 2020, 2021). Phonons, that may guide biology and interact with 
infrared plasma oscillations, have a nature of longitudinal standing waves, as already known for 
acoustic standing waves. To represent a coherence of eigenstates of standing waves, a toroidal 


geometry of frequency intervals is proposed. Intervals with small whole-number frequency ratios, 
such as the octave (2:1), the perfect 5th (3:2), the perfect 4th (4:3) and the major 3rd (5:4) have 
harmonic properties, and researchers have explored the possibility of a representational structure 
that show these harmonic relationships. Repeating ascending octaves suggest that these harmonic 
relationships are helical, which is why researchers have independently investigated pitch spirals or 
harmonic helixes. We propose that there is an analogy in between the scalars of a quantum field, 
BEC’s and the science of acoustics and more precisely the knowledge of the Tonnetz. The Tonnetz has 
been re-used in different ways by neo-Riemannian theorists, (Chew, 2000, and Lerdahl, 2001) to 
describe the relationships between major and minor triads. The neo-Riemannian Tonnetz (shown in 
Fig. 3 A) is a planar array of pitches along three axes, corresponding to three consonant intervals 
applied for sound. Related pitches are placed near one another, and less closely related pitches 
placed farther apart. Major and minor triads are represented by triangles which tile the plane of the 
Tonnetz. The triangular lattices present identical musical constructs such as chords regardless the 
beginning pitch and show hexagonal isomorphic geometries. Edge-adjacent triads share two common 
pitches, and so the principal transformations are expressed as a minimal motion of the Tonnetz, 
which wraps the planar graph into a torus (Fig. 3 A) and different helix angles have been proposed 
(Shepard, 1982). 


Mathematicians have calculated the eigenstates and frequencies of tori. Faure, 2007 considered a 
linear hyperbolic map, which generates a dynamical system on the torus. The model describes the 
phases and eigenfrequencies that govern interference phenomena, which are characteristic of wave 
dynamics and quantum dynamics. The difference from quantum dynamics is that there is no 
uncertainty principle in prequantum dynamics, and that the hyperbolicity hypothesis on the dynamics 
implies that the prequantum wave functions escape towards finer and finer scales (Faure, 2007). The 
behaviour of coherent states on a torus has been studied for various types of localized states, similar 
to the coherent states of a harmonic oscillator, which are maximally localized in a phase space 
(Fremling, 2013). The classification of closed lines on the torus corresponds to a discrete set of 
energy levels, mirroring the analogous quantization of energy levels of an atom (Jantzen, 2010). 


These intervals of the algorithm are just and closely approaching: 1:2, 2:3, 3:4, 3:5, 4:5, 5:6, 5:8, 5:9, 
8:9, 8:15, 24:25, 32:45 and each sequence has its own helical path on the torus surface, with a 
characteristic angle. At this manner all sequences of eigenfrequencies described by the algorithm are 
located at the different torus surfaces from the lowest possible frequencies: less than 1 Hertz, till the 
highest frequencies: at far infrared frequencies. All sequences are nested (Fig. 3 C and F) on the 
surfaces of the tori, according to the principle of the Matryoshka Nesting Dolls. In order to realize 
coherency of waves it is proposed that all nested tori converge to a central point. At this manner the 
lowest frequencies are positioned outside the torus, and the higher frequencies inside the torus 
space: at this manner a centralized helical form of influx and outflux is achieved. In the centre point 
of the torus all waves converge and diverge at typical infrared frequencies sequences and octave 
frequencies thereof: 1.10, 1.158, 1.237, 1.302, 1.391, 1.466, 1.566, 1.649, 1.738, 1.855, 1.955, 2.088 
Thz. 


1.6 Relation between Solitons and Magnetic Monopoles 
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It was postulated recently (Meijer and Wong, 2021), that the generation of life in the cosmos resulted 
from a symmetry breaking from a homogenous 5-D manifold that contains condensed boson type of 
quantum wave information and is instrumental in past/future transactional information processing 
and/or pilot-wave type of wave guiding. In this framework, the ZPE-field is seen as a transition zone 
from the 5D Sub-Quantum domain to our quantum world. Recent studies by Wong and Chow, 2020, 
2021 describe symmetry breaking of condensed (charge neutral, massless) bosons from the 5D 
informational manifold. The particuar “Diagonal Long Range Ordered” bosons represent the 
monopoles from the Maxwell magnetic monopole potential, a solitonic eigenstate of the homogenous 
5-D manifold, that through Perelmann mapping generates toroidals, instrumental in the formation bio- 
rings including the nitrogenous bases of RNA and DNA. The retained EMF from these monopole bosons 
within the RNA and DNA can interact with the molecular entities of life, such as H2O, carbon and 
nitrogen, by inducing mobile positive valence band hole charges in the molecules. This provides an off- 
diagonal-long-range ordered superconducting phase that enables cell grow and survival in its thermal 
environment. It was in general concluded that all matter, from galaxies through life creation therein, is 
derived from scale invariant information transfer, expressed at the holographic event horizons of each 
individual cosmic entity, a process that was intended to be verified and observed by the intelligent 
subjects of its own creation. Some condensed matter systems have a structure similar to a magnetic 
monopole, known as a flux tube. The ends of a flux tube form a magnetic dipole, but since they move 
independently, they can be treated as independent magnetic monopole quasiparticles (Gibney, 2014). 
The hypothetical existence of a magnetic monopole would imply that the electric charge must be 
quantized in certain units; also, the existence of the electric charges implies that the magnetic charges 
of the hypothetical magnetic monopoles, if they exist, must be quantized in units inversely 
proportional to the elementary electric charge (Gibney, 2014). 


1.7 Proposed Torus Model for Quantum-guided Biology and Musical Coding 


The single torus can be considered basically as a surface of revolution, generated by revolving a circle 
in a three-dimensional space about an axis coplanar with the circle, in this manner in fact being a 
product of two circles. As treated in our previous report (Geesink and Meijer, 2016) a torus consists 
of a central axis with a vortex at both ends and a surrounding coherent field. Energy flows in one 
vortex, through the central axis, out the other vortex, and then wraps around itself to return to the 
first incoming vortex (Fig. 3 and 8). /n the following, the (nested)torus is not only used as a metaphor 
for spiral information flow, but is also seen as a, twistor-like, basic element of quantized space-time 
that pervades all fractal layers of reality. 


Indeed, the torus is classically conceived as the fundamental form of balanced energy flow found in 
sustainable systems at all scales. The higher dimensional and super-symmetric aspect of the double 
vortex torus, provides the following desired properties: compatibility with acoustic and 
electromagnetic modalities; housing of balanced bi-spiral energy flow with a rotational character; 
micro- to macro dimensions and fractality, in particular in nested tori; maintenance of balance of 
unity/polarity; modelling of density gradients; recursive/repeating aspects; can express geometric 
relations; has distinct self-referential properties; provides openness to 4D geometry; mimics 
compression/expression of information; introduces relaxation/contraction aspect in movement; 
enables definition of eigenstates, standing waves/scalars; suitable for geometric modelling of 
elementary particles and particle/antiparticle symmetry; invites potential superposition as well as 
entanglement and phase-conjugation elements; and provides protected inside-out system dynamics. 


Furthermore, the torus shape exhibits a symmetry that keeps the amount of magnetic flux, that can 
potentially escape, to a minimum and exhibits phase transition to spontaneously long-range of 
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microscopic magnetic toroidal moments, in addition to electric polarization. Finally, the torus 
geometry offers an intrinsic holistic/metaphysical framework, since it can operate a manifest state 
within a unified field. 


The torus has also been claimed to represent 4D geometry, due to the functional coupling and 
intrinsic unity of its two poles. Bermanseder, 2011 made clear that the toroidal 3-D structure allows 
communication with a 4 spatial dimension because of the multi-connectedness of the toroidal 
geometry. In contrast to a 3D sphere, the surface of a 4D vortex, houses two spirals towards its 
center where they meet, thereby creating a standing wave/stationary state of oscillation that, at least 
in our 3D space, manifests itself like an alternate explosion and implosion. In the inner part of the 
torus, the overall positive curvature of the 3-D torus sphere is balanced by the negative curvature 
known from the 4-D AdS space. A stereographic projection of a Clifford torus in four dimensions 
shows a rotation of the 3-D torus through the xz-plane. The 4-D modality thus is attained by an extra 
rotation: while a 3D-torus can be envisioned as a cycling circle, a 4-D structure introduces a third 
cyclic element that rotates the torus inside out as initiated by the internal negative curvature plane 
(Fig. 3, 8 and 10). 


By following electromagnetic energy flux out of the central hole, via some projected trajectory down 
one spherical halve, the final destination is always the same central hole. However, one is now in an 
identical “anti-universe” space. In the particular opposite part of the central pole, the 
photon/phonon wave enters the domain of 3-D-to-4D oscillation, in which it undergoes constructive 
wave interference and in finally returns in modified form to its geometric origin (Fig. 8 A and D). This 
infinite type of closed rotation enables information control and protection against information loss by 
de-coherence modalities. 


In this manner, toroidal flow patterns set up vibrations and resonance, that create standing waves 
where opposing frequencies interact intensively in the eye of the torus. The 4-D geometry also 
explains the well-known aspect of self-interference as have been shown for photons, electrons and 
neutrons (Yepez, 2008). A progression of toroidal flow through the different classes of tori may 
define the evolutionary progression from consciousness to matter/energy in the universe at micro- to 
macro scale: the ring torus equating to black holes, the horn torus to active galactic nuclei and the 
spindle torus to material forms from planets to Earth-based lifeforms. The topology of the spindle 
torus may even give us the underlying explanation for the left-right cross-over between the two 
hemispheres of the brain and the distributed nervous system of the body in the nervous system. 
Interestingly, one superstring model, called the type Ila theory, postulates that the 6 extra space 
dimensions are compactified around a 6-dimensional torus (or tori). 


Wheeler and Feynman (1945) have modelled the electron as spherical inward and outward 
electromagnetic waves. Besides electrons, also photons are considered to have toroidal geometries 
(Williamson, 1997;2015, Yepez, 2004). Various modalities of (nested) tori have been applied in 
geometric aspects of string theories (Green, 1986). These include, so called, twistors, proposed by 
Penrose as building blocks of spacetime, exhibiting a nested and vibrational structure (Hopf-fibration, 
see Fig.7D). Twistors possess aspects of holonomy, entanglement and enable an approach to 
quantum gravity without the need for the many extra dimensions as usually required in string theory 
(Witten, 2003). At the ultra-micro (Planck) scale, micro-wormholes have been pictured as vortices, 
forming the very matrix of quantum foam and branes (Penrose, 2014). The central spiral vortex is 
used for the topological description of the spin phenomenon in fermions, and entanglement is 
applied to enable non-local quantum information exchange (Wolff, 1995). 
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In the Standard Model point-like particles such as electrons have an intrinsic spin and momentum, 
and may interact with a diverging electromagnetic field connected with a vacuum, and coupled with 
information storage (Amoroso, 2009). Also, informational qubits have been modelled with toroidal 
geometry (Ozols, 2007), while recently, so called, superdense teleportation of entangled photons was 
described using a 3D-hyper torus model (Graham et al., 2014). On a cosmological scale the torus 
may display expanding and contracting modalities at the same time and was thought to represent a 
4+1-dimensional space-time manifold for describing black holes and wormholes (Tegmark et al., 
2003). The toroidal moments created, imply a multi-pole expansion of electromagnetic fields. 
Electric dipoles can be understood as separate charges and magnetic dipoles as circular currents. 
Dipole moments are vectors with potential differing symmetries under spatial diversion and time 
reversal. Polar magnetic toroidal dipoles are called anapoles and are candidate for describing cold 
dark matter (Dupays et al., 2013). 


The torus geometry has also been used to lay the basis for a supposed harmonically guided evolution 
(Merrick, 2010) in which atomic resonance creates organic shapes and geometric folding of carbon 
containing molecules. This in addition to lattice type of organization of dipole water molecules, 
together forming life harmonic lattice resembling fluid crystals in which life can be viewed upon as a 
crystallized form of quantum oscillations that invites to see the cosmos as a purpose-driven incubator 
for life. This entire process was also depicted as a kind of “biological music” originating from a pre- 
existing universal law intrinsic to nature, (Tenen, 2002) and conceptualized as a toroidal alternative 
to random self-organization (Haramein, 2013; Bjerve, 2016). 


Toroidal information integration and processing, interestingly, is also applied in tonal theory (Purwins 
et al., 2007) and recently in music studies of Van De Bogart and Forshaw, 2015. The latter authors 
showed that quantum algorithms can be coded through toroidal information compression, using 
frequency resonance by which information can be encoded in electronic sound that in turn can be 
decoded to the original information. The particular information processing modality resembles a self- 
generating imagination that exhibits probabilistic fractal features for storing and retrieving 
information, thereby attaining a sort of neuroplastic quality. Toroidal flow may, in this respect, be 
conceived as a modality of rotational information flux, that returns to itself, a characteristic that may 
be the very basic mechanism for creation of awareness and (self)-consciousness. From this 
perspective, one may perceive reality as a vast interlacing network of discrete fields of toroidal 
oscillations that interact with the vibrational fields of life systems, a communication process in which 
photons of various energy content and solitons may play an essential role. This dynamic interactive 
system may be present in all living cells, in which the cytoplasm water molecules form geometric self- 
assemblies, also at the surface (hydration shell) of vibrational (glyco)-proteins that together may form 
a sort of ordered quasicrystal structures, that can be reduced to a finite number of repeating units 
(Chaplin, 2000, Johnson, 2009). Such a crystalline lattice may enable resonance with an all-pervasive 
energy field, on a micro-scale resembling the framework of a quantum lattice theory. 


The toroidal field is supposed to be positioned in between 3-D and 4-D, of which the 
eigenfrequencies at the interface can be derived from an algorithm. The development of quantum 
theory on a torus, (of which the exact frequencies, to date, remain to be established), has been 
started in 1920 with the attempts of Nordström, Kaluza and Klein to define a fourth spatial dimension 
with a finite size, that was proposed to take the form of a torus. The model of Nelson (1986) 
described a system of quantum particles, which move in the 3-dimensional Euclidean space under the 
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influence of an external potential, and which interacts with a massless scalar Bose field. The massless 
scalar Bose field is a quantized scalar field with self-interacting scalars and made of massless bosons. 


2. The Earlier Proposed GM-scale Biophysical Principle 
2.1 The Discrete EMF Frequency Band Distribution 


We have previously proposed an algorithm describing a typical pattern of EMF frequency bands that 
were derived from a meta-analysis of biomedical literature, in total amounting to more than 600 
publications in which experiments were performed in which living materials (whole animals and 
tissues in vitro) were exposed to distinct EMF frequencies (Meijer and Geesink, 2016). The obtained 
results of this external radiation were faithfully reported by the respective authors and expressed as 
either compatible with or beneficial for the particular life conditions (by us called coherent effects) 
or, in contrast, detrimental for these conditions (decoherent effects). This study revealed a 
distribution pattern of alternating coherent and decoherent EMF frequency bands that could be 
distributed on an acoustic- like scale known from music theory. Therefore, this life algorithm was 
primarily framed by us as a Generalized Musical Scale (GM-scale) Biophysical Principle. In the course 
of our investigations from 2014-2020 it appeared that this pattern may have a much broader 
context since it was identified also in a spectrum of non-animate and physically defined energy 
systems. In music theory such vibration patterns can be accommodated by projecting the tonal 
elements as energy trajectories using toroidal geometry, but until know a definite mathematical 
treatment of these toroidal events were lacking. (Lerdhale, 2001) 


In the present paper we describe the primary mathematical basis of the GM-scale (section below), 
but importantly discovered a unique mathematical correspondence with the earlier reported 
system of Chern numbers in a toroidal setting (see later), providing a mathematical bridge between 
the GM-scale features and the toroidal framework. In addition, we identified a discrete set of Zero- 
point Energy Field frequencies, again by meta-analysis of published data from various reports in 
physics, that appeared to be fully in line with the coherent GM-scaling EMF distribution pattern. The 
alternating coherent/decoherent bands pointed to a quantum-like interference phenomenon and 
therefore we reframed our biophysical EMF pattern as an Informational Quantum Code with 
cosmological dimensions, probably involved in the guiding of a broad spectrum of animate and 
inanimate biophysical systems. Before delving into the latter implications, we will first treat the 
primary mathematical approach expressed in two equations as derived by us before: 


The first equation describes the coherent behavior of particles/waves. A second equation has been 
developed that describes decoherence or the fully loss of coherence or a chaotic behavior of 
particles/waves. Both equations calculate spatio-spectral eigenmodes, of which the energy modes 
of the second equation are precisely located just in between the eigenmodes of coherence, see Fig. 
4. 


First equation: 
q 


En = >” a;h Wref 2ntp 3” 
k=1 
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Second equation: 


1 1 
log Din (deco hn) = 5 108 Fm (conn) + 5108 Fin (conn+1) 


En: Energy distribution, wref: reference frequency 1 Hz, A: Reduced Planck’s constant, n: Series of 
numbers: 0, 0.5, 2, 4, 5, 7, 8, -1, -3, -4, -6, -7; m: series of integers: 0, 1, 2, 3, 4, 5, -1, -2, -3, -4, -5; 
p: series of integers: <-4, -4, -3, -2, -1, 0, 1, 2, 3, 4,5, 6, > +52, ak and q not yet established. 


These equations have been derived by statistical analyses of the frequency patterns containing about 
250 energy/frequency independent physical data. The discrete coherent and decoherent frequencies 
are arranged according to an alternating ordering, with a typical bandwidth, suggesting an analogy of 
Young’s wave interference experiment (Geesink, 2020c). 


Distribution Pattern of Life-compatible (green) and Detrimental (red) EMF- 
frequencies, Fitting the GM-scale Biophysical Principle 
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Figure 4: A and B: Measured/applied frequency data of living cells systems that are compatible with 
life conditions, of which 15-20% are health-sustaining/ health improving (coherent data and zones: 
green) and measured/applied frequency data of living cells systems that are detrimental for health 
(decoherent data: red) versus calculated normalized frequencies. Biological effects measured 
following exposures or endogenous effects of living cells in vitro and in vivo at frequencies in the 
bands of Hz, kHz, MHz, GHz, THz, PHz. Green triangles plotted on a logarithmic x-axis represent 
calculated normalized (Hz) health-sustaining frequencies; red triangles represent calculated health- 
destabilizing frequencies. Each point indicated in the graph is taken from published biological data 
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and are a typical frequency for a biological experiment(s). For clarity, points are randomly distributed 
along the Y-axis; (Geesink, 2021). 


The complete range of EM frequencies (lying between 0.2 Hz to 500 THz, see (Geesink and Meijer, 
2016), on basis of the 12 core frequencies, is depicted in Fig. 4. See for a statistical analysis and 
validation of the frequency pattern the recent paper of Sonderkamp et al. 2019. The depicted 
pattern of alternating frequency bands in Fig 5, here ranging from 249 to 486 Hz represents only a 
part of a much more extended fractal pattern of which the adjacent windows to the left (up to 1.0Hz) 
can be found by multiple divisions by 2 (2") and to the right up to the THz range (up to 500 THz) by 
multiplications by 2, (2"). For example the value of 1Hz in the overall scale can be derived from the 
initial coherent value on the scale below of 256: 27. 


The present collective data are extracted from current literature using the generally known and 
broadly used method of meta-analysis of available mostly peer reviewed studies. An, often raised, 
potential problem of such a pattern recognition analysis, is a possible selection bias of the 
investigators, an item that is understandable in itself. This may involve either selection in included 
literature or in the scientific data of each individual paper. We want to emphasize, therefore, that 
from the initiation of our studies we provided complete reference lists of the analysed studies so that 
the interested reader can fully check our registration of the frequency data in these published reports 
and in that manner can objectively control the EMF distribution patterns. 


With regard to the completeness of the set of papers analysed, we did extensive literature search 
and are confident of a fair and representative state of art of the investigated material, that 
understandably grows in time. Also, in course of our studies, now from 2014-2021 we kept 
actualizing by the inclusion of new reports that became available and accordingly adapted the 
particular representations of the particular analysis. In some cases (for example, the life studies) this 
finally reached up to about 600 publications. All this, resulted in over 30 publications in largely 
varying research areas, all showing the distinct distribution of EMF bands as shown in the present 
study. We are confident therefore that our meta-analyses data are a reliable and faithful 
representation of the literature involved (Sonderkamp et al., 2019). 


Both equations are related to entanglement and a toroidal geometry and the calculated energy 
stacks are positioned at a torus arranged according to an alternating ordering of entangled toroidal 
geometries (coherent) and disentangled (decoherent or chaotic) stacks. The distribution of the 
coherent energy distribution has a semi-harmonic behaviour. 


The central question in the present paper is if an information model can be defined that describes 
and calculates quantum topological invariants and if this can be related to a measurable string 
length. Implicit in this question is whether typical electromagnetic waves of biological matter (called 
the “electrome”), here collectively called bioinformatics, indeed show the same coherent frequency 
patterns as found in inanimate quantum materials, such as in Bose Einstein condensates, Einstein 
Podolsky Rosen experiments and in superconductors (see below). A crucial item is whether this 
hypothetical quantum code-script, also called a toroidal code, can be based on topological 
invariants. 
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2.2 The General Character of the GM-scale EMF- Frequency Patterns 


Very similar distribution of coherent quantum energies, but a semi-harmonic one, could previously 
be found in a spectrum of non-animate systems for: 


1) Applied EMF frequencies that promote entanglement in Bose Einstein Podolsky Rosen 
experiments: A meta-analyses of the EPR-experiments learned that entanglement, achieved in the 
experiments is real, and applied frequencies are located at discrete coherent configurations. 
Strikingly, all analysed EPR-data of the independent studies fit precisely in the derived proposed 
quantum equation of coherence (84 data in 50 publications, Geesink and Meijer, 2018b) 


2) Bose Einstein condensates: Many independent experiments related to energy distributions of 
Bose Einstein Condensates show a semi-harmonic distribution of energies (78 data in 26 
publications, Geesink, 2020b). 


3) Hall effects: A meta-analysis of experimentally found fractional quantum Hall effects learns that 
the different energy Landau levels are not ordered according to a harmonic function but to a semi- 
harmonic function as proposed by a wavefunction of coherence (57 data in 21 publications, 
Geesink, 2021b). 


4) Superconductors (160 data, 76 publications): A meta-analysis showed that the particular wave 
frequency patterns in superconducting materials have discrete coherent frequency bands and can 
be described by the proposed quantum equation of coherence (Geesink and Meijer, 2019a). 


5) Masses of elementary particles: A support for an ontological basis of the Standard Model was 
found and indicates a coherent quantum wave equation for subatomic particles (40 data in 21 
publications, Geesink and Meijer, 2018f). 


6) Zero-point energy: zero-point measurements and calculations related to: Rabi frequencies, Lamb 
shift, and the vibrational energies of molecules, including hydrogen and water, substantiate the 
discrete quantum states of the zero-point field as calculated by the quantum equation of 
coherence. (49 data in 13 publications, Geesink, 2021d and Meijer, 2020) 


7) Coherent Quantum EMF-Frequencies of Water. Meta-analysis of literature shows that semi- 
harmonic frequency patterns found in purified water are very similar to those found in intact 
biological systems: about 700 measured frequencies of pure water shows that 192 subsequent first 
and second derivatives of spectral frequency curves of water molecules can be precisely positioned 
at the proposed lines of the calculated pattern of coherent eigenfrequencies with an error of 0.45% 
(Geesink, Jerman and Meijer, 2019) 


8) Bioinformatics/life conditions, related to healthy situations: A meta-analysis of biomedical 
publications, from 1970 till 2021, has been analysed related either to life-compatible or beneficial 
effects versus detrimental biological effects caused by internal and external non-thermal EMF- 
frequencies from ELF till THz. Based on this new biophysical principle, evidence is provided to 
support a causal relation between exposure of electromagnetic waves and healthy or unhealthy 
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effects for living cells and biomolecules (410 data in 320 publications, Geesink and Meijer, 2016, 
Geesink 2016a, 2017a, 2018a, 2019a, 2020a, 2021c) as reviewed in Meijer and Geesink, 2018), 


Meijer et al 2020, 2021). 


3. Application of the GM-scale Biophysical Principle to Wave Energies of Elementary 
Particles, Boson/Bose Einstein Condensates, Water and Phyllosilicate structures 


3.1 Introduction 


An extended quantum information model is submitted here, that can accommodate the many 
quantum-coherent and typical chaotic states, of which the measured data are already available. 
These quantum states have been measured earlier by us for Bose Einstein condensates, Geesink, 
2020b, Bosons and Fermions, (Geesink, 2022a), Einstein Podolsky Rosen entanglement 
experiments, (Geesink and Meijer, 2018 b), QuantumHall effects,(Geesink, 2021b), Energy gaps in 
superconductors, (Geesink and Meijer, 2018a), EMF frequencies of water (Geesink et al., 2020 c), 
Interestingly in the time period of 1970 till no more than 800 frequency data of living cells and 


biomolecules have become available. 


Scaling of Mass/Energies of Elementary Particles (A), and Bose Einstein Condensates and Boson Peaks (B) 


Normalized frequency scale (Hz); Bosonic elementary particles positioned in proposed coherent scale 
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Figure 5: A: Normalized frequencies of Boson frequencies at normalized coherent Generalized 
Music Code (GMC)-scale. Green symbols indicated were plotted on a logarithmic x-axis, and 
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represent normalized coherent frequencies of the GMC scale. B: Normalized frequency data of Bose 
Einstein condensate and Boson peak experiments (1995-2020) positioned in a coherent GMC-scale 
of frequencies. Exposures at frequencies are in the bands of Hz, Khz, MHz, GHz, PHz. Green 
triangles plotted on a logarithmic x-axis represent normalized coherent frequencies in MHz; green 
points represent calculated normalized Bose Einstein condensate and Boson-peak frequencies. For 
clarity, points are distributed along the Y-axis. Literature references Bose Einstein condensate and 
Boson peak experiments (1995-2020): Dzyapko et al. (2007), Nguyen et al. (2019), Klaers et al. 
(2010), Griesmaier et al. (2008), Weber al. (2003), Davis et al. (1993), Weill et al. (2019), Cabrera- 
Gutiérrez et al. (2019), Borisenko et al. (2020), -C. Chen et al. (2019), Tikhomirov et al. (2001), 
Richet (2012), Nakayama (2002), Schroeder (2004), Aubin (2005), Martin (1999), M-S Chang 
(2006), Lauber (2011), Surendran (2015), Z. Zhang (2020), Lucioni (2019), Anderson (1995), 
Brennecke (2008), Vasudev (2016), Hau (2009). 


A proposed quantum wave equation of coherence and quantum code could be derived by analysing 
these measured data and related frequency patterns, by making use of a statistical meta-analysis of 
the many measured quantum frequency data, a Pythagorean equation could be derived with the 
known principle how to divide ratios of % into ratios of 2/3 (Meijer and Geesink, 2016; Geesink and 
Meijer 2016 — 2021). 


3.2 GM-scale Distribution Pattern of Mass/Energy Related Frequencies of Elementary Particles 


Elementary particles are the fundamental objects of quantum field theory and are classified 
according to their spin and energy. The Standard Model of particle physics is the theory describing 
three of the four known fundamental forces (the electromagnetic, weak, and strong interactions in 
the universe (not including the gravitational force), as well as classifying elementary particles. This 
model is based on quantizing classical fields, like electromagnetic fields, realizing that particles 
basically just emerge from excitations of these fields. For example, these excitations have been 
mathematically modelled as an infinite system of coupled quantum harmonic oscillators and the 
characteristic energy spectrum is given by a ladder of evenly spaced energy levels, and each level in 
the ladder is identified by a number n, and the number of levels is infinite. The masses of 
fundamental elementary particles have been calculated using the equation m/m electron = N/2a, 
where a is a coupling constant of quantum electrodynamics, but N is an arbitrary chosen integer 
variable. 


The discovered pattern of electromagnetic field eigenvalues, within a broad range of discrete 
frequencies, points at a de Broglie/Bohm type of causal interpretation of quantum mechanics, 
implying an integral resonant pilot-wave/particle modality. The model has been substantiated by a 
meta-analysis of measured discrete energies of: 37 different Elementary Particles, Geesink and 
Meijer 2018b, 45 different EPR-measurements Geesink and Meijer, 2018a, Zero-point energies of 
elements Meijer, 2020 and as mentioned above, about 5000 electromagnetic wave frequencies of 
cells with a mean accuracy of 0.58%. It has been shown that the GM-scale is frequency-locked with 
zero-point oscillations, and thereby evidently implies involvement of entanglement. 


3.3 GM-scale Distribution Pattern of Boson Energies Including the Higgs Boson 
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A Bose-Einstein condensate (BEC) is a state of matter which is typically formed when a gas of 
bosons at low densities is cooled to temperatures very close to absolute zero (-273.15 °C). Under 
such conditions, a large fraction of bosons occupy a typical quantum state, at which point 
microscopic quantum phenomena, particularly wavefunction interference, become apparent 
macroscopically. At such low temperatures, the atoms transition to a state where their quantum 
wave-function acts as one and the system begins to display quantum effects, such as interference, 
throughout. In the presence of extra-dimensions, every particle’s wave-function has higher semi- 
harmonics because these dimensions have to close up, in this case a toroidal structure (HG: toroidal 
like configurations). It is further proposed to apply Bohm’s super-implicate order has, where inside a 
wave packet a super-quantum potential introduces local and nonlocal connectivity. Also, this 
connectivity to a so-called zero-point energy can be calculated according the first quantum equation 
of coherence. 


The Higgs boson can be precisely placed on this quantum metric scale and is an elementary particle 
in the Standard Model of particle physics produced by the quantum excitation of the Higgs field, 
one of the fields in particle physics theory. In the Standard Model, the Higgs particle is a massive 
scalar boson with zero spin, no electric charge, and no colour charge. Making use of the proposed 
quantum equation of coherence a gauge invariant quantum metric can be calculated for the Higgs 
Boson of about 9.8166 107% meter, see: “Latest Results from ATLAS Higgs Search", 2012; 
"Observation of a New Particle in the Search for the Standard Model Higgs Boson with the ATLAS 
Detector at the LHC", 2012; see also Caputo (2019). 


3.4 GM-scale Distribution of Vibrational Zero-Point Energies and its Reflection in Structured 
Water 

Experimental vibrational Zero-Point Energies of molecules have been reported by: Dong Zhu (2017); 
Dudin (2012); Debs (2009); Hattermann (2017); Irikura, 2007; Gross, 1998; Ganeshan, 2013; 
Dunning, 2000, Barone, 2004; Schuurman, 2004; Tajti, 2004; Csonka, 2005 and Huber, 1979; 
Dickenson (2013) and Dupays (2003), see Fig 6, and we have previously established in a meta- 
analysis that very similar frequencies can be derived from absorption spectra of water as have been 
published in recent literature, (Geesink, Jerman and Meijer, 2020 c). 


Spectrum of Zero-point energy frequencies, showing a band-like distribution pattern, according 
to the Informational Quantum Code, as related to toroidal zones 
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Figure 6. Normalized frequencies of Zero-point energy field positioned at a normalized coherent 
toroidal-scale. Green triangles plotted on a logarithmic x-axis represent normalized coherent 
frequencies. Blue triangles represent calculated normalized frequencies of Zero-point energies. 
Experimental vibrational Zero-Point Energies of molecules reported by: Dong Zhu (2017); Dudin 
(2012); Debs (2009); Hattermann (2017); Irikura, 2007; Gross, 1998; Ganeshan, 2013; Dunning, 
2000, Barone, 2004; Schuurman, 2004; Tajti, 2004; Csonka, 2005 and Huber, 1979; Dickenson (2013) 
and Dupays (2003). 


Water is quantum coherent under ordinary conditions, according to a quantum electrodynamics 
field theory that may explain many of its most paradoxical properties including life itself (Vitiello, 
2001; Jibu and Yasue, 1995; Umezawa, 1993). Quantum fluctuations and coupling between matter 
and electromagnetic field in QED predicts quantum coherence for liquid water even under ordinary 
temperatures and pressures, according to Del Giudice (2009, 2010). This theory suggests that 
interaction between the vacuum electromagnetic field and liquid water induces the formation of 
large, stable coherent domains (CDs) of about 100 nm in diameter at ambient conditions, and these 
CDs may be responsible for all the special properties of water including life itself (Fig.7, 12). 


Water is the primary receiver of external EMF influences and re-transmits that oscillatory energy to 
other dissolved substances in such a way that coherent vibration domains are formed in cellular 
compartments. The EMF frequency spectrum in pure water, as revealed in Geesink et al., 2020, 
should be seen as the basic electrome-energy landscape on which the individual oscillations of 
macromolecules in the cell are superimposed. 


Each cellular component, therefore, exhibits its specific vibration state, depending on mass, 
charges, and in general, the degree of EM wave freedom. The latter in the cell is also stabilized by 
interactions with hydrated ions and the structured (quantum vacuum field (ZPE) shaped) water 
landscape. If wave resonance among such macromolecules is attained, phase-locked and stable 
quantum coherent domains of various sizes in the cell result. Such unities of shared wave 
frequencies can be promoted by the GM-coherent frequencies and disturbed by decoherent ones 
(see Fig. 7). 


Molecules like water have vibrational modes with zero-point energy well above room temperature. 
As a consequence, classical molecular dynamics simulations of their liquids largely underestimate 
the energy of modes with higher zero-point temperature, which translates into an underestimation 
of covalent interatomic distances due to anharmonic effects. Zero-point effects can be recovered 
using path integral molecular dynamics simulations, but these are computationally expensive, 
making their combination with ab-initio molecular dynamics simulations a challenge. As an 
alternative to path integral methods, from a computationally simple perspective, one would 
envision the design of a thermostat capable of equilibrating and maintaining the different 
vibrational modes at their corresponding zero-point temperatures (Ganeshan, 2013). 


A relation between coherent states of water molecules and zero-point electromagnetic (ZPEM) 
fields has been proposed (Ganeshan, 2013, Sen, 2015). ZPEM fields can be observed for mesoscopic 
surface layers including water molecules, that represent a coherent phase, that emerges with a high 
transition temperature value of 303 K. The ZPEM field acts on all bound electrons in the mesoscopic 
volume to form a coherent domain of water. This mesoscopic coherent structure of water exists 
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and is stable as a quasi-2-dimensional layer (Sen, 2015). The model predicts that the coherent 
phases of water appear as domains of length of 100-300 nm separated by a few molecules of air in 
a state of dynamic equilibrium, and the influences of zero-point fluctuations of the vacuum 
electromagnetic field on bound electrons have been modelled (Sen, 2015, 2017). 


Water, The Cradle of Life via its Coherent Quantum Frequencies 
Hans J. H. Geesink, Igor Jerman and Dirk K. F. Meijer 
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Figure 7: A: Hexagonal organization of water molecules B:Pythagorean-normalized first and 
second derivatives of 139 spectral frequencies of water molecules obtained from literature UV, 
VIS, NIR, MIR, FIR and GHz data and plotted on a logarithmic scale. Each point represents a single 
frequency value (on a reference Hz-scale according to the proposed entangled quantum wave 
equation), the points are evenly spread out over the Y-axis; see also appendices 2, 3 and 4. Blue 
vertical lines: mean estimated first or second derivatives by H. Geesink et al, 2018.C: the potential 
imprint of macromolecules in structured water domains D: Organized versus unorganized water 
E: Layers of structured water around macromolecule. 


3.5 GM scale-like Coherent Vibrational Energies of Phyllo-Silicate Minerals (Clays) 


Propagation of photons in two-dimensional photonic crystals has been investigated known to 
exhibit an optical version of the electronic “quantum anomalous Hall effect”—a prototypical 
topological phenomenon (Haldane, 1988). Their experiments demonstrate that the universal 
number that captures the properties of such crystals is the “Chern number,” which characterizes 
the number of topologically protected states, takes on unprecedentedly large values (Rechtsman, 
2015) and see Fig. 2. In the transition from inanimate- to animate systems in (pre)-biological 
evolution, silicate minerals may have played a crucial role. The current conjecture is that this was 
due to their structural organization leading to absorption, selection, and protection of organic 
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biological precursor molecules, promoting the polymerization of precursor molecules to the 
essential macromolecules of life. In an earlier paper (Geesink and Meijer, 2020, we postulate that 
clay minerals may pose superconducting properties and after energization, produce discrete 
electromagnetic quantum oscillations that exhibit a semi-harmonic frequency pattern, and that 
their vibratory activity yields a guiding role in creating 3-D conformational structure of 
macromolecules. 


We hypothesize here that, through this property, clay minerals are candidate to initiate the first 
stages of origins of life and contain an informational quantum code. It is shown that such clay 
minerals are able to support quantum coherence and entanglement, as described by a proposed 
quantum wave equation, that was derived in our previous studies and is in line with Frdéhlich’s 
theory of long-range coherence. In our model an aspect is added, by finding an analogy between 
electromagnetic spectra of life molecules/cells and typical clay materials. Each of the major classes 
of cellular components, such as proteins, lipids and DNA, exhibit distinct IR-spectral frequencies 
similar to such clay materials. Therefore, coherent quantum wave interferences are proposed, 
within a frequency range from Hertz till GHz. Smectites probably act as quantum replicators and 
able to copy the frequency band spectra of nucleobases, amino acids, nucleotides and biomolecules 
at rates of up to 80%. Consequently, such minerals can mimic the characteristic NIR, MIR and FIR 
wave patterns with life sustaining frequencies, including sequence information, that precisely fit 
with the calculated invariant lengths of the Chern-numbers, as found earlier in cells, biomolecules 
and intact organisms (Geesink 2020 a). 


In the transition from inanimate- to animate systems in (pre)-biological evolution, clay minerals may 
have played a crucial role. The current conjecture is that this was due to their structural 
organization leading to absorption, selection, and protection of organic biological precursor 
molecules, promoting the polymerization of precursor molecules to the essential macromolecules 
of life. In this paper, we postulate that clay minerals may pose superconducting properties and after 
energization, produce discrete electromagnetic quantum oscillations that exhibit a semi-harmonic 
frequency pattern, and that their vibratory activity yields a guiding role in creating 3-D 
conformational structure of macromolecules. We hypothesize here that, through this property, clay 
minerals are candidate to initiate the first stages of origins of life and contain an informational 
quantum code. It is shown that such clay minerals are able to support quantum coherence and 
entanglement, as described by a proposed quantum wave equation, that was derived in our 
previous studies and is in line with Frohlich’s theory of long-range coherence. In our model an 
aspect is added, by finding an analogy between electromagnetic spectra of life molecules/cells and 
typical clay materials. Each of the major classes of cellular components, such as proteins, lipids and 
DNA, exhibit distinct IR-spectral frequencies similar to such clay materials. Therefore, coherent 
quantum wave interferences are proposed, within a frequency range from Hertz till GHz. Smectites 
probably act as quantum replicators and able to copy the frequency band spectra of nucleobases, 
amino acids, nucleotides and biomolecules at rates of up to 80%. Consequently, such minerals can 
mimic the characteristic NIR, MIR and FIR wave patterns with life sustaining frequencies, including 
sequence information, that precisely fit with the calculated invariant lengths of the Chern numbers, 
as found earlier in cells, biomolecules and intact organisms (Geesink, 2020a). 


3.6 The GM-scale Biophysical Principle Modelled by Toroidal Geometry 


Subsequently we asked the question how this GM-scale pattern of EMF frequency bands could be 
quantified mathematically in a toroidal context. We can establish now that the derived 
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informational quantum code precisely fits with the analytical calculations of the topological 
invariant Chern-numbers located at nested torii (Kotschick and Terzic, 2008; Grama et al., 2017; 
Kotschick and Thung, 2020), (see further on). 


We postulate here that this vibrational pattern can be further substantiated by the fact that 
energies of diatomic molecules have a term of the vibrational zero-point energy (ZPE), that is called 
quasi experimental and corrects the total energy of the molecules. The term is called experimental 
due to the fact that ZPE values are hybrids of experiment and theoretical modelling and mostly 
cannot be measured directly since no molecule can be observed below its ground state (lIrikura, 
2007). As mentioned above, it was established that the zero-point field fits in the proposed wave 
algorithm of the nested tori, and that therefore the ZPEM field will have the same eigenvalues as 
described by the proposed quantum equation of coherence. Spectral line widths, the Lamb shift and 
the Casimir effect are generally accepted to be observable consequences of the zero-point 
electromagnetic (ZPEM) fields (Sen, 2017) and can be applied for a further verification of the 
proposed informational quantum code. 


Soliton trajectories on the (nested) Torus 


Nested torus with collective singularities Soliton distribution in a nested torus setting 


Dirac Spherical Rotation as Basis of the Continuous-State 


Fibonacci type of wave termination Torus geometry with Dirac Rotation 


Figure 8: The toroidal configurations of soliton fluxes with from A to D, in which part D depicts the 
toroidal model for information creation. Fibonacci type of wave propagation determines tone 
termination (lower spiral C) to a new creation of wave activity (upper spiral in D). 


It was considered earlier by Geesink, 2020 b, that a relation between a rotating torus and Dirac’s 
monopole, exists and can be made visible by applying a Hopf-transformation, that maps to each 
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point on the ordinary 3D sphere from a unique circle of points on the 4D sphere (see Fig.8). A 4D to 
3D stereographic projection according the Hopf Fibration results in a 3D torus called a Clifford Torus 
composed of interlinked Villarceau circles. The circles form a fibre-bundles called a Hopf Fibration 
and the torus embedded in R3 is an asymmetric reduced-dimension projection of the maximally 
symmetric Clifford torus embedded in R4 (Borelli, 2012) and see Fig. 2 and 8. Within the toroidal 
geometry there exist transitions between coherent and decoherent energy values. The transition 
from organised coherent helical structures to disorganised or decoherent fluctuations to is a phase 
transition involving a change in the condensate's energy (i.e. the ground state or zero-point energy), 
but without any associated rise in temperature (Reed, 1995). The zero-point energy shows multiple 
stable states (Chen, 2010). 


3.7 Conclusions for Section 3 


Many direct measurements in combination with related calculations show that also Zero Point 
Energy can be described by the proposed quantum wave taking into account: Rabi frequencies, the 
Lamb shift, the expectation value of @o in the ground state, the vibrational Zero-Point Energies of 
molecules, the vibrational Zero-Point Energies of hydrogen and the vibrational Zero-Point Energies 
of water molecules. As shown in Fig. 6, the energy values reported in these studies precisely fit with 
the eigenvalues of the proposed GM-scale quantum wave equation of coherence (see Fig.4). It was 
suggested that the generalized music scale principle present a primordial selection mechanism to 
isolate distinct ZPE frequencies from the ZPE field, (Meijer, 2020, Meijer et al., 2021). One thus 
need two aspects for this information unfolding process: a distinct selection from a stochastic 
electro-dynamic field displaying a multitude of frequencies (as resembling the proposed fractal GM- 
scale) and, in addition, a selection mechanism that can be seen as a mathematical operator acting as 
an information template that is instrumental in reading harmonic-like cosmic codes. Note that 
these wave frequencies not necessarily represent the same set of frequencies at any selection, but 
that rather the selection operator could vary in composition at each selection. 


A closer look behind the scenes of matter from an SED point of view reveals that not only the 
stability of matter but also its spatial structure and three-dimensional conformation are governed 
by the ZPF. Hence, SED is able to provide a clearer and more intuitive understanding of structure 
formation, in such a way that a quantum mechanical orbital, which reflects the probability density 
of finding an electron in a specific region around the nucleus, is associated with a stable attractor of 
the stochastic interaction process between the electron and the ZPF (Rodriguez, 2012). In other 
words, every stationary state of matter is characterized by an individual dance pattern that comes 
into being under direction of the ZPF. External stimuli, such as the presence of a magnetic field, can 
cause transitions between different attractors, i.e., an external stimulus or a perturbation can 
prompt the system to follow a new dance pattern. In this respect several authors have pointed out 
that each pilot wave steering elements in the explicate order as defined by David Bohm exerts a 
backreaction to the implicate order, rendering this domain permanently dynamic. This implies that 
the Bohm mechanism can never be fully deterministic since each pilot wave is operating from a 
different background field, (see Sutherland,2016; Sarfatti, 2011). 
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4. Quantification of the GM-scale Biophysical Quantum Code Model Using Chern 
numbers 


In topology, a branch of mathematics, a fibration is a generalization of the notion of a fibre bundle. A 
fibre bundle makes precise the idea of one topological space (called a fiber) being "parameterized" by 
another topological space (called a base). A fibration is like a fibre bundle, except that the fibres need 
not be the same space, nor even homeomorphic; rather, they are just homotopical equivalent. 
Applying the following mathematical tools: Hermitian structures of the partial, generalized and 
partial flag manifolds, the Hirzebruch—Riemann-Roch Theorem, 12-dimensional full flag manifold, Lie 
groups, twistor space of a Grassmannian, quaternionic and five-dimensional Kahler manifolds, and 
the Ricci flow equation make it possible to calculate the Chern numbers and invariant lengths of a 
complex toroidal geometry of homogeneous spaces. 


Kai-Wai Wong explains: One of the most simple revelations on reality is given by the Chern Numbers. 
It was the simple observation by professor Chern that all matters are contained within a 3D space 
dimension on any given time. Therefore, any reality must be given by either a One, Two, or Three 
dimension state, and their superpositions. Hence, we have the 1,2,3 set of Chern numbers. 
Furthermore, these 1,2,3 numbers are topologically connected. A simple way to view that is the two- 
dimension photograph taken of a three-dimensional object. The mathematical connection between 
the two realities is the theory of perspective. Where the infinite dimension perpendicular to the 
photo plane is topologically replaced as a one-dimensional line imposed on the two-dimensional 
sheet, by changing the orthogonal infinite space dimension into a line on the sheet with the present 
of a vanishing point. In term of 3D space, the real simple object it is represented in the space 
manifold as 2Dx1D, where ‘x’ means orthogonal product between 2D and 1D. The perspective 
principle converted the ‘x’ product into the ‘.’ product. The ‘.’ product places the 1D line on the 2D 
sheet, with the vanishing point given by Pythagoras theorem, with the measures given by 1, 2 and 3 
for the dimensions. 


The projection between dimensions can be given by fixing the Euler angles. It is now apparent that 
the 3D homogenous space can be extended to 4D homogenous space, due to the Euler angle for 4D 
space is the same as the spherical surface angle, hence making 4D=3D.1D. In terms of Chern numbers 
for the space dimensions 4=3+1. This interesting exercise also proves the existence of the Maxwell 
magnetic monopole potential. In the quantum regime, the monopole must be massless, charge 
neutral and a “Diagonal Long Range Order” [DLRO] boson. The Thermal Canonical Ensemble of such a 
monopole boson, with eigen-energy signature 2hv(j) must then be given by the Bose-Einstein [B.E.] 
Condensed distribution. Namely it is in a B.E. vacuum, in agreement with the Higgs Bosons. The 
explicit form of the monopoles, must then be given by a direct product of two oppositely charged and 
massless spinors, each carrying a momentum opposite to each other of hv(j)/c along ‘r’. 


The existence of such a 2hv(j) Boson spectrum can only be primordial. In order to eliminate this 4th 
space dimension, one must break the DLRO and or charge neutrality by a thermal excitation. The 
breaking of charge neutrality would result in equal numbers of -e and e individual spinors, which 
however requires the breaking of the DLRO as well. As the DLRO is broken, 2hv(j) must be converted 
into masses for the -e charges and the e charges. Thus, the 4D homogenous space for massless boson 
fields, namely monopoles and photons, is now mapped into inhomogeneous Lorentz space-time 
manifolds. Such mappings can be mathematically divided into space to time and space to space 
projections, leading into conversion of the homogenous 5D into SU(2) x L and SU(3)x L. Combining 
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with the 5D homogenous manifold as representing the Universe, we then must be able to observe 
the phenomena of neutrino oscillation. Projection mapping is irreversible, therefore in term of 
thermal excitation it corresponds to an entropy mapping. One such mapping is the Perelmann-Ricci- 
flow-entropy mapping. Such a mapping, interestingly, results in a toroidal geometry, where the 3D 
space is no longer homogenous. In fact, the toroidal geometry satisfies a 2Dx1D symmetry. In 1D 
there cannot have a charge gauge, hence the Lorentz charge gauge must be converted into the 2D 
Chern- Simons gauge. There are no other possible charge gauge’s possible in a Lorentz manifold. In 
this 2D short range Coulomb bound hydrogen state, its lowest bound ground state must then be 
given by the reduced mass of the revolving charges, without needing to explicitly showing from the 
analytic eigenfunctions. The actual primordial spectrum of the monopoles is however not deducible 
from the Chern numbers, so is the value of M(Q). 


However, M(Q) can be deduced from the exact mass values of the proton and neutron calculation 
based on the Gell-Mann standard model, including the Gluon fields. It was found within 1/10,000 
accuracy that M(Q) is of 33 MeV. From this value we find that the energy separating the proton quark 
mass and the electron mass is precisely 110 times that of the electron mass. This 110 m(e) value can 
be divided by [88+22] m(e), where the 88 m(e) represents the SU(3) mapping result, while the 22 
m(e) that of the SU(2) mapping result. All these separations are divisible by the number 11. The SU(3) 
result gives us 8x11, which exactly is the piano key board, with a defined lowest frequency v(o) 
corresponding to the energy value of m(e). While the 2x11 separation represents the electron levels 
obeying SU(2). This amazing result reveals the present of a Generalized Musical Code (GMC): in the 
primordial monopole spectrum, within all Temperature ranges, and is independent of whether v(o) is 
sufficient to generate m(e). While the 6th T range falls in the value of 300 K, that happens also to 
coincide with in liquid water phase. If DT(o) is of order 1 K. Then we see clearly that we have a 
thermal temperature spread among the GMC spectrum of as much as 10s of percentage, implying 
Boltzmann thermal equilibrium is violated. In another word, here we have the Maxwell Demon 
phenomenon. Importantly, due to the significant Maxwell Demon phenomenon in this 6th 
temperature range, we observe the potential of physical protein folding induced by a musical 
symphony as discovered earlier by an experiment conducted by MIT researchers. It illustrated that it 
is in fact a generalized physical music code that induced such phenomena in life sciences and induces 
coherent life conditions. 


Chern, thus, was simply stating an algebraic topological representation of all realities in a 3-space 
universe. That does not limit the reality forms. As example, we take a 2D photo of a 3D structure, the 
image is of course dependent on the 3D object as well as from where we take the photo. There are 
infinite possibilities representing the same object. In this sense, we not only can have photon 
frequencies subject to division in terms of the basic 88+22 discrete values, but in fact, all mixtures 
with infinite possibilities! The fact that Geesink and Meijer found a 2^n power frequency spectrum 
dependence, was therefore to be expected. For example, the nitrogenous bases of the RNA are 2D 
molecules stacking, with a twisting phase. In principle there is no limit to its form, even if we are 
limited to a finite set of the bases. This, of course, leads to the integer power ‘n’, with infinite 
possibilities. Thus, when we discuss the Chern numbers, we are confined to Short Range Order, as it 
is represented at a fixed time! Therefore, it is also vital to apply gauge constrain, as reality is present 
not just in terms of 3D space, but also as to charge distribution in 3D space. Hence the 2D photo of a 
3D object must also be accompanied with the Chern-Simons gauge in terms of the Lorentz gauge. Of 
note, without extending to 4D space, and thus the homogenous 5D manifold for the Universe, (see 
Meijer and Wong, 2021; 2022), we cannot introduce the Higgs bosons and its vacuum, leading to the 
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primordial monopole spectrum, that allows for creation of masses and +, -e charges. All of these 
elements are extra to the Chern algebra. 


Analyzing, in the present paper, the earlier calculated Chern numbers of Grama et al., 2017, 
Kotschick and Terzic, 2008;and Kotschick and Thung, 2020, learn that when all the calculated 
numbers are divided by 2" (n is an integer) 12 topological invariants can be derived in between the 
numbers 1 and 2: 1.0000, 1.0535, 1.1250, 1.1852, 1.2656, 1.3333, 1.4142, 1.5000, 1.5803, 1.6875, 
1.7778, 1.8984 (see Geesink, 2021b) Thus, it turned out to be that the analytical calculations of 
fibrations arrive at a same distribution of coherent quantum energies as described by our 
Pythagorean equation. Importantly, the eigenstates could be analytically calculated by flag manifolds 
and invariant fibrations of the complex geometry of homogeneous spaces, the behaviour of the Ricci 
flow equation and infers the Chern numbers (Kotschick and Terzic, 2008; Kotschick and Thung, 2020, 
Grama et al., 2017). The Chern numbers describe the topological invariants of the geometric 
structure of nested torii and is a direct classification of this geometry. It is shown in Fig.9, that the 
topological invariants expressed in Chern numbers show the same distribution of the proposed 
quantum eigenstates. Both calculations: the Pythagorean like calculation and the calculated Chern 
numbers are in line with the statement of Einstein (1935: there is no believe in randomness of 
quantum transitions and a prequantum mode is considered). 


Chern numbers showing a band-like distribution pattern, according to the Informational 
Quantum Code, as related to toroidal zones 
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Numbers of informational toroidal code 


Figure 9. Chern numbers evenly spread out over the y-axis; x-scale numbers between 1.0000 and 
2.0000; Chern numbers are transformed to a 12 number scale between 1.000 and 2.000 by dividing 
by 2” (nis an integer). Chern numbers (Kotschick, Terzic 2008, Kotschick, Thung, 2020), Grama et al. 
(2017) and others positioned in the proposed coherent quantum wave equation. Green points: 
quantum entangled frequency data of measured energy data of Landau-levels of fractional Hall 
effects. The different points represent a single frequency value (on a reference quantum entangled 
THz-scale or a Hz-scale according to the proposed entangled quantum wave equation). Chern 


numbers: Kotschick and Terzic (2008): F2, * ,F3 * ,Grama et al. (2017): F4, * , F5 * ; 
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Aidelsburger et al.2015, Yau et al. 2020, Mochol-Grzelak et al. 2019, Yi-Fan Zhao 2020; Kotschick 
and Thung (2020): and Sierpinski fractals, (see Fig. 9). 


A same scale of numbers could be derived by analysing the about 1000 energy data of living 
systems and typical inanimate materials: 1.0000, 1.0535, 1.1250, 1.1852, 1.2656, 1.3333, 1.4142, 
1.5000, 1.5803, 1.6875, 1.7778, 1.8984. The number scale represents 12 ratios of oscillating waves 
starting with one (1) oscillation. The scale represents the different topological lengths of waves 
located at nested torii, that are intertwined at an arbitrary chosen speed, and are independent 
upon a timescale. Twelve invariant, measurable lengths can be calculated when a typical speed 
expressed in a chosen parameters of length and time are chosen, for example meters and the speed 
of sound or the speed of light. Analytic arguments for Chern numbers were found for nested torii 
(see Fig.3 C, F), applying the mathematical tools of the partial and generalized flag manifolds 
classical Lie groups, as well as twistor space of a Grassmannian, considered as a quaternionic and 
five-dimensional Kahler manifolds (Kotschik and Terzic, 2008; Kotschick and Thung, 2020; Grama et 
al. 2017). 


The earlier proposed GM -scale describes the 12 topological invariants: 
1.0000, 1.0535, 1.1250, 1.1852, 1.2656, 1.3333, 1.4142, 1.5000, 1.5803, 1.6875, 1.7778, 1.8984. 


All the calculated Chern numbers, transformed to the scale of numbers in between 1 and 2, by 
dividing these numbers by 2", of which n are integers, show the same topological invariants: 1.000, 
1.056, 1.112, 1.184, 1.257, 1.338, 1.406, 1.511, 1.573, 1.687, 1.774, 1.884. It can be concluded that 
there is a strikingly good match between the proposed invariants and the invariants calculated by 
the Chern numbers. 


In conclusion: here we expanded our GM-scale Physical/ Biophysical Principle by placing it again in a 
toroidal setting, but now in a more quantitative and quantized mode. This is based on the following 
considerations: 


1) The characteristic alternating order of coherent (ordered) and decoherent (disordered) EMF 
frequencies, can be adequately described by positioning the discrete (eigen value) frequencies 
on a proposed musical scale with the intrinsic tone relations of 1:2 and 2:3, twelve “tones” and 
multiplied by 2" (n is an integer), see Equation 1. 


2) The particular EMF frequency distribution pattern is consistently revealed in a large spectrum of 
quantum physical and bio-physical phenomena in both animate and non-animate systems, and 
therefore can be conceived as a Generalized Music Code. 


3) The involvement of EMF waves can be interpreted as the involvement of photons (light 
wave/particle), phonons (wave/particle) and electromagnetic energies. These excitations are 
fully identical, apart from the medium in which they are embedded and thus speed (solid matrix 
or not). 


4) Photons and phonons can form so-called quasi-particles by covering electrons by various 
numbers of phonons (phonon densities). Electrons associated with various numbers of phonons 
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5) 


6) 


7) 


8) 


9) 


are called polarons (also called bio-solitons), while electron/photon modalities are termed 
polaritons. Phonon/Proton modalities have been also reported (Meijer et al., 2020). 


Solitons have the special abilities of being stable longitudinal waves (solitary), that are 
transferred without deformation, or superposition, and have been shown to influence atoms, 
molecules of for example superconductors but also life systems. 


Since Polarons/ Bio-solitons carry both charge- and boson-type of wave/particles, they can be 
considered as displaying strong electric influences on macromolecules, but explicitly in a phonon- 
guided manner resembling pilot waves in a Bohmian- like framework. 


The GM-scale tone distribution has earlier been described in the form of trajectories on a 3D 
torus, (called the Tonnetz torus). This Riemannian (Clifford torus) geometry, introduces an 
opening to a 4th spatial dimension by quaternionic movements, implying a 5D universe. 


Solitonic waves on a torus are recurrent (bidirectional) and their spiral trajectories may undergo 
a Möbius- like type of conversion (inside becomes outside) and return to themselves in a 
counter-rotational mode (Fig.8). Alternatively, the co- and counter-rotational modes may be 
separately realized on a nested torii apart from the primary one. In the centre core of the torus 
quaternionic torus transitions result in opening to a 4* spatial dimension (5D spacetime) from 
which new torus energy trajectories can be created in 4D after a MObius-type of (inside/out) 
wave-conversion. Chern numbers express the mutual relationship of coherent waves (Fig. 9). 
This conversion of spiral trajectory movement on the torus may mimic the alternating, ordered 
and disordered EMF- frequency bands observed in the biomedical GM scale. Interestingly, it has 
been shown that spiral chimeric states on the torus can simultaneously exhibit coherent and 
decoherent parts of which the decoherent aspect is not evident on the outer torus surface but is 
preferentially localized in the inner core of the torus (Omel’ chenko, 2017). 


Alternatively, a pattern of clearly separated band trajectories of the spiralling soliton-waves, can 
be seen in the torus topology (see Fig. 8 and 10), showing distinct alternating coherent (ordered) 
and decoherent (disordered) band energies that are counter orientated as to their flow direction. 
The latter transition represents a perturbation of the rotation direction of the decoherent parts 
versus the coherent toroidal band trajectories. It is a prerequisite that the multiple torus 
trajectories representing the coherent wave modes are in a collective entangled state and that 
any combination of coherent and decoherent activities on the same torus should be evaluated as 
to the required total stability of the integral geometric construction. 


10) The soliton spectra of various wave frequencies are directly related to the intrinsic wave winding 


numbers of these energies on the torus and can be described by integer Chern numbers. A clear 
connection between winding numbers and Chern number has been proposed (Chen et al., 2021) 
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11) Chern numbers can be positive or negative and vary largely in length as to the number of figures 
(from 1 to 14), but always represent integer values and, importantly, should be seen as 
parameters expressing quantum geometry as dictated by quantum metric on basis of nested 
torus geometry, (Mera et al., 2022). 


12) Chern numbers, therefore, express the numerical relationship between the soliton 
ordering/windings on the torus and therefore, in relation with these winding numbers, can fully 
quantify the total integrated quantum volume of the system at stake. 


Coherent Versus Decoherent Torus Trajectories 
Dual Bio-Soliton Trajectories on a Clifford Torus seen as Hopf-fibration Bundles | Torus showing Decoherent Wave Trajectories 


Figure 10: A: Toroidal model for the GM-scale biophysical principle- related acoustic like (bio-soliton) 
frequencies, depicted as coherent spiral trajectories with varying winding numbers. The band-like bundles 
reflect the acoustic- like (musical) tones with higher harmonics. All wave energies finally end up in the Torus 
core in a Fibonacci-type like of wave propagation, or alternatively show decoherent (disordered) interaction 
patterns that provides tone separation and termination. The different winding numbers correspond to the 
discrete eigenvalues of wave frequencies in the GM-distribution pattern. In the centre core of the torus 
quaternionic torus transitions result in opening to a 4 spatial dimension (5D spacetime) from which new 
torus energy trajectories are initiated in 4D after a Möbius-type of (inside/out) wave-conversion. Chern 
numbers describe the mutual relationship of coherent waves B: Cartoon of a decoherent wave trajectory in 
the inner core of the torus, that in principle can be converted back to a coherent mode after integration in the 
5D space coherent domain for the next spiral trajectory leaving the central torus core. 


13) The reported and published Chern numbers can be normalized in a GM-scale context by 
dividing each individual number by 2", until a scale is reached ranging from 1.000 to 2.000 
according to semi-harmonic Pythagorean like principle. This yields the series of: 1.000, 1.056, 
1.112, 1.184, 1.257, 1.338, 1.406, 1.511, 1.573, 1.687, 1.774, 1.884, almost identical to the GM- 
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scale frequency band values in this range achieved in a meta-analysis of about 500 
electromagnetic experimental frequency data of inanimate quantum systems and 600 of such 
data of animate materials. 


14) Since the Chern numbers reported in literature (expressing the inter-relationship between the 
various wave winding numbers involved, fit the abovementioned Generalized Music frequency 
scale, (normalized to the range of 1.000 to 2.000), we infer that Chern numbers should be used 
as generalization for analytic decomposition of these numbers to n component systems (Geesink 
2022 a) 


15) The identified toroidal distribution pattern of the solitons can be expressed in a topology of 
nested torii, since the implicit numerical relationship of the Chern numbers is conserved at 
transposition of the particular energy trajectories, (Fig. 2 D). 
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Clear tone separation in music composition is required, implying that each wave should be 
separated and finally be terminated. Our study revealed a distribution pattern of alternating 
coherent (ordered) and decoherent (disordered) electromagnetic frequency bands, with co- and 
counter rotating waves, that also can be compared with an acoustic like scale known from music 
theory. This process is implicit in the spiral Fibonacci geometry that occurs after (n) windings, 
dependent of the wave frequency, through approaching zero value in the central core of the 
torus (Fig. 3 and 10). Alternatively, in the torus core, a conversion to a knotted wave modality is 
at stake that resembles the differential chimeric distribution of oscillations mentioned above. 


The remarkable multiple occurrences of the Hopf’s fiber bundle in, at least seven different physical 
applications, (Urbantke, 2003), indicates that it is a basic geometrical element, possibly useful in the 
physical description of more situations, rather than a mathematical curiosity. Most physicists did 
not know about this before the mid-1970s. In the words of Penrose, it may be regarded as an 
“element of the architecture of our world”. 


5. The Structure of Musical Harmony as an Ordered Phase of Sound 


A very interesting and complementary study on the physical structure of musical harmony was 
recently put forward by Berezovsky, 2019, in particular addressing the relation between Coherence 
and Decoherence in the creation of musical patterns. We have earlier speculated on the impact of 
decoherent states on quantum physical wave propagation in quantum biology and superconduction 
(Geesink and Meijer, 2019). The paper of Bereskovsky elegantly highlights this item and the 
following section is a short compilation of this work, summarizing this groundbreaking article as 
presented in the present compiled text from parts of this paper: 


Music, while allowing nearly unlimited creative expression, almost always conforms to a set of rigid 
rules at a fundamental level. The description and study of these rules, and the ordered structures 
that arise from them, is the basis of the field of music theory. The author first applied the mean field 
approximation to demonstrate that phase transitions occur in this model from disordered sound to 
discrete sets of pitches, including the 12-fold octave division used in Western music. Beyond the 
mean field model, he used numerical simulation to uncover emergent structures of musical 
harmony. /n this bottom-up approach, Berezovsky demonstrated by using a dedicated simulation 
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model, that the mere interaction of a spectrum of basic tones produces the well -known toroidal 
music Tonnetz. 


The basis for such a bottom-up approach was provided by discoveries in the field of psychoacoustics 
originating with Helmholtz and further developed in the 20th century, which established a 
quantitative understanding of how sound is perceived. This leads to the idea that the structure of 
music is related to a minimization of dissonance D. However, minimization of D cannot be the only 
criterion for an effective musical system, or we would all listen to “music” composed from just a 
single pitch. Instead, an effective system of music must have some degree of complexity to provide 
a sufficiently rich palette from which to compose. A recognition of this idea has led to work on 
quantifying complexity in music, including by computing the entropy S of music in the context of 
information theory or by considering musical systems to be self-organizing via an evolutionary 
process. The preference for consonant pairs of pure tones is seemingly universal, appearing even in 
cultures with little exposure to Western music. 


Hence, Western music traditionally divides the octave into 12 distinct pitches. One will see that this 
pattern and others emerge from the model presented here, and that the high- and low-T behaviors 
are separated by phase transitions from random, disordered sound to the ordered, discrete tuning 
systems used in music. When more than one pitches, there are additional terms in the free energy 
arising from interactions between the modes. The coupling yields more complex behavior where 
multiple modes undergo transitions at the same temperature 7:2, reducing the symmetry to only 
the assumed octave-wise (“onefold”) symmetry. The spontaneous symmetry breaking randomly 
chooses one of the 12 peaks to become dominant over the others. This symmetry breaking calls to 
mind a tuning system that favors a particular key, as was common in medieval music through the 
time of J. S. Bach. For example, “just intonation”), tuning places pitches at small-integer ratios 
relative to the root pitch. 


5.1 The Tone Lattice Simulation 


To go beyond the mean field model, Berezovsky, 2019, turned to numerical simulation of a system 
of interacting tones. Using this method, they were able to relax the unrealistic assumption that each 
tone interacts equally with all other tones. Instead, each tone will interact with a subset of the other 
tones. This can be accomplished by placing the tones on a lattice, with interaction only with a set of 
nearest neighbors. This lattice can be interpreted as existing in an abstract space, where tones on 
nearby lattice sites have a stronger harmonic relationship than more distant ones. Although many 
lattices with different dimension and different interactions may be studied, here, the author choose 
one of the simplest cases that can be expected to produce rich behavior: tones on a two- 
dimensional (2D) square lattice, with only short-range interactions, (the XY model). Here a 2D lattice 
is known to produce particularly rich behavior. As in superfluid thin films and nematic liquid crystals, 
one expects to observe a transition from a disordered state, with free vortices to an ordered state 
exhibiting quasi-long-range order. A vortex in this system is a region surrounding a topological 
defect, where the pitches along a closed path enclosing the defect traverse one or more octaves. 


Following a quench of the system from the disordered to ordered state, metastable states were 


observed with bound vortices and anti-vortices. In this case, moreover, interactions tend not only to 
align neighboring pitches but also to favor sudden jumps by particular intervals. For sufficiently 
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small vortices, one expects not a continuous variation of x around a vortex but, instead, a number of 
domain boundaries where x changes by one of the more consonant intervals. 


Fig. 11 A shows the histogram of pitch classes following a simulated quench from a disordered state 
to selected T. At T = 3.5, the 12-fold division of the octave did emerge, reproducing the Western 
musical system (for example the 12-fold division of the octave in both the frequency spectrum of 
the T = 3.5 tone lattice and the spectrum of Bach’s Prelude in D major). Now, the author could delve 
deeper by studying the spatial arrangement of these pitches on the lattice. Fig. 11 A b shows a 
visualization of the pitches on the lattice in a metastable configuration following a quench to T = 
3.5. Repeated runs of the simulation resulted in final states that differ in the details but show the 
same general behavior, such as the same division of the octave, and similar correlations. 


The most common interval across a boundary was a fourth or fifth (change in pitch index of 5 or 7 
mod 12). Major and minor thirds are also common (change in pitch index of 3 or 4 mod 12). Places 
where two or more domain boundaries meet at a point constitute a topological defect, with the 
surrounding domains forming a vortex around it. The simplest vortex consists of three domains that 
meet at a point (see points marked with a triangle in Fig. 11 Ab ). The pitches of these domains 
consist of a root pitch, a major or minor third above the root, and a fifth above the root. This 
combination of three pitches forms a major or minor triad—the type of chord that forms the 
backbone of Western music. Vortices with more domain boundaries are indicated by circles. 


Vortex /Anti-Vortex Model for Decoherence-Promoted Musical Coherence on a Torus 
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Figure 11: Tone lattice simulation results. (A): Histograms of pitchesxmod 1 in a metastable 
configuration of the tone lattice following a quench to temperature T. At T= 6, no ordering is observed. 
AtT= 5, 4, and 3.5, ordering is observed, with the octave divided into 5, 7, and 12, respectively. (B): 


34 


Pitches on the tone lattice at T = 3.5. Pitch domains are labeled with pitch indices O to 11. Major or minor 
triads are marked with triangles. Junctions of more than three pitch domains are marked with circles. (C): 
The Tonnetz (edges shown in blue) with connections between neighboring pitch domains at T= 3.5 
shown in red. (D:)Schematic density profile of a shell-shaped BEC comparing a vortex-antivortex pair at the 
poles, rotating about the z axis (straight dashed line) with another such pair at polar angle, rotating about a 
curved dashed line. (b) Vector field showing superfluid flow for the vortex-antivortex pair. (after Berezovsky, 
2019). 


The arrangement of pitch domains on the lattice shown in Fig. 11 A b reflects elements of musical 
harmony. The Tonnetz (Fig. 11 A c), originally described by Euler, is a graph in which the nodes are 
pitch indices and the edges (shown in blue) represent fifths, major thirds, and minor thirds 
connecting those pitch classes. In the ET approximation, the Tonnetz can be viewed as a graph ona 
torus, with the connections around the torus indicated by the gray circles. Moving continuously to 
the right, the author increased by fifths, cycling around the “circle of fifths.” Moving along one 
diagonal direction changes by minor thirds, and the other diagonal direction changes by major 
thirds. Each set of three adjacent nodes forming a triangle represents a major or minor triad. The 
pitch classes on the tone lattice in Fig. 11 A b that share a border could be represented by a similar 
graph. This graph was constructed first by identifying all pitch domains, defined as contiguous 
regions with at least five lattice sites having the same pitch, rounded to the nearest of the 12 pitch 
classes. 


Pitch domains that share a border were then identified as those that have at least two adjacent 
lattice sites in one domain bordering two adjacent lattice sites in the other domain. The resulting 
graph of all neighboring domains on the tone lattice (red lines in Fig. 11 A c) maps directly onto the 
Tonnetz. All possible fifths are present (for example, the ellipse in Fig. 11 Ab) traverses the circle of 
fifths), with many of the thirds present as well. The quenched tone lattice can be viewed as a 
metastable configuration of bound vortices and antivortices, as expected for the 2D XY model. 
Because pitches can vary continuously only at a high cost of dissonance, it is more favorable to find 
domains of nearly constant pitch class separated by domain boundaries, where the pitch class 
changes by a consonant interval. 


The major or natural minor diatonic scales used in traditional Western music consist of seven 
contiguous pitch classes around the circle of fifths (or a trapezoid on the Tonnetz), whereas the 
anhemitonic pentatonic scales used in other musical traditions consist of five contiguous pitches on 
the circle of fifths. Therefore, all such scales may be constructed from contiguous regions of the 
tone lattice, with major and minor triads within these scales appearing in these regions. 
Furthermore, as the tones on a finite lattice relax through the quenched metastable states toward 
equilibrium, some of the 12 pitch classes begin to grow and others shrink, possibly eventually 
disappearing. Because the domains are most often separated by fifths or fourths, it is likely that the 
domains that grow and do not disappear will be contiguous on the circle of fifths. Therefore, the 
pitches on the tone lattice were expected to converge toward a major or minor diatonic scale (and, 
upon further relaxation, to an anhemitonic pentatonic scale). 


The arrangement of triads on the tone lattice gave rise to the same elements of music theory that 
had been extracted from the Tonnetz, such as a geometric interpretation of tonality, and 
progressions of triads that produce parsimonious voice leading, the concept that allows the 
combination of melody and harmony known as counterpoint. By varying the quench temperature T, 
pitch distributions with different numbers of pitch classes were observed. Inspecting the 


35 


arrangement of pitch domains on lattices at different T, they observed certain commonly occurring 
intervals across domain boundaries. One can then propose “Tonnetzes” in these musical systems by 
analogy to the usual Tonnetz with 12 pitch classes, where the most commonly occurring interval 
forms the horizontal edges and the less common intervals are represented by diagonal edges (see 
Fig. 11 Ac). 


The fact that the behavior of the tone lattice in two dimensions replicates many features of 
traditional Western music raises the question: What happens in other dimensions? No phase 
transition is expected in 1D (unless the interactions are extended to long range). In these 
topological defects, the point-like vortex cores seen in the 2D lattice are now extended along 1D 
paths, originally referred to as cosmic strings, and later observed in condensed matter systems. It is 
possible that the extension of the tone lattice to three dimensions may give rise to a 3D Tonnetz- 
like structure, as has been previously proposed in the spiral array mode or in generalized Tonnetzes. 


The results presented here demonstrate that many patterns in music can emerge from this 
statistical mechanics framework. Undoubtedly, further insights into the structure of music can be 
gained by studying related models and bringing all of the tools of statistical mechanics to bear. The 
usual top-down approach to thermodynamics proved quite useful for composing and understanding 
music. Yet, the bottom-up theory shown here demonstrates that a pattern of coherent and 
decoherent notes that interact in an integral manner will generate a toroidal representation that 
can accommodate the produced musical pattern in a Tonnetz geometry. Reminding our dual EMF 
frequency pattern revealed in life conditions (Fig. 4), we inferred that such a pattern may arise from 
wave interference in a natural way and also may explain better why it can be modelled on a torus. 
Anyway, the bottom-up approach of Berezovsky may provide a foundational understanding, and 
can perhaps lead to new ways of composing, understanding, and enjoying music, as well as its 
relation with the fabric of reality. 


6. General Discussion 


It is highlighted in the present study, that the frequencies of the ‘Life principle’ are present as 
eigenfrequencies of nested tori. We consider the torus as a fundamental property of spacetime, 
that enables the processing, coupling and integration of various modalities of wave information 
such as electrons, photons, phonons and solitons, in which the nested topology stands for 
holographic and fractal aspects, that extend to both macro and micro scales. 


The frequencies in such tori were earlier estimated by integrating orthogonally organized fluxes of 
eigenvectors of symmetric matrices, such as square plates, cylindrical areas of bells, and torus 
surface as described by neo-Riemannian theorists. It is further hypothesized by us that 3-D and 4-D 
eigenfrequencies are also coupled to far infrared eigenfrequencies, in the framework of the torus 
geometry and analogue to the principles of a Frohlich-Bose-Einstein condensate. Of note, the far 
infrared frequency range is exactly in between the wave frequency ranges of the photon and the 
electron and can probably constitute both standing and longitudinal waves. Many-particle 
interference is beyond many-boson and many-fermion statistics: collective interference particles 
lead to much more precise behaviour than expected from the boson—fermion dichotomy known 
from quantum statistical mechanics. 
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Figure 12: The present concept in a nutshell: The 5-D to 4-D symmetry breaking results in generation 
of magnetic monopoles (left above) and photons/phonons (right) in the Zero-point Energy Field 
context, together with the essential Torus-operator for energy guiding (middle above). Water- 
molecule structure exhibit torus topology and hexagonal water-clusters, containing freely moving 
proton antennas are structured by interaction with discrete photo/phonon frequencies. Solitons 
(polarons) are longitudinal waves formed by electrons coated by phonons (quasi-particles), that 
promote coherent vibrations of cell components (middle right) and interact with poly-peptide chains 
to guide the process of 3-D folding to functional proteins (right below). In biological evolution, first 
life proto-cells are informed by discrete EMF waves that are generated by metal-doped phyllo- 
silicates (clay materials) that function as semi-conducting wave transmitters and also can catalyse 
polymerization of nucleotides to primary RNA/DNA. DNA spatial structure with its nucleo-bases is 
depicted on the left below and its formation and dynamic constitution is guided by specific magnetic 
monopoles energies (see left part of figure). DNA exhibits a specific vibration pattern that is 
instrumental in cellular function and forming of a life-memory information store, that 
holographically steers the holonomic cell and intercellular communication (Meijer and Wong, 2021). 


We hold that the pattern can be described by two coupled equations of quantum coherence (order) 
and decoherence (chaos). The equations have been substantiated by about 105 different 
independent BEC, Boson and Fermion experiments. Coherent waves can also be expressed as 
solitons that, of the physical system in which they occur, are characterized by stable, non-dispersing 
propagation of either bright or dark solitons. Bright solitons can be described by the proposed 
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quantum equation of coherence, whereas dark solitons can be described by the quantum equation 
of decoherence (Geesink and Meijer, 2018a, 2018b, 2018c, 2020a). 


Interestingly, the fractal dimensions of Sierpinski geometries (Fig. 3D), also fit with the proposed 
first quantum equation of coherence and precisely match the proposed spectral quantum coherent 
dimensions, see Fig.4. The Sierpinsky geometry is one example of many in which triangular relations 
are assumed in physics and this fractal triangulation was even proposed for building up a model for 
our universe. 


Causal dynamical triangulations, Ambjørn and Jurkiewicz, 2008, 2010, was further popularized by 
Markopoulou, 2000 and Smolin, 2004 and later applied by Loll, 2012, with the well-known 
Amplituhedron as a prominent building block (Arkani-Hamed et al., 2013). A triangular structure is 
also depicted in the toroidal music projection on the so-called Tonnetz Torus (see Fig. 2A, and 
Meijer and Geesink, 2016), reminding us of the proposed musical code that is supposed to guide 
the fabric of reality, as was earlier proposed by one of us (Meijer et al 2020, 2021). Complex 
triangular geometry is also central in the holo-fractal work of Haramein, 2016 et al., 2015 and 
Lefferts, 2018). 


It was recognized that the symmetry breaking from a 5D homogenous manifold of condensed 
bosons would produce photons/phonons and magnetic monopoles in a 4D setting and also that this 
also could result in the creation of a primordial wave algorithm for guiding the formation of a 
spectrum of distinct matter forms during interaction with the Higgs bosonic field (Meijer and Wong, 
2021, Fig.12). In this process also quasi-particles such as solitons (polarons) could be formed, that 
are supposed to be instrumental in the morphogenesis of life systems and (first life) cells (Meijer 
and Geesink, 2018). 


Among others a pertinent role of solitons was proposed in the 3D protein and DNA folding process 
(Melkikh and Meijer, Meijer et al. 2021) to functional macromolecules. The supposed magnetic 
monopoles could also play a role in this respect in a toroidal framework through Chern-like invariant 
topology guiding, that would implicitly introduce the frequency pattern of our GM scale principle, as 
treated above. The topological geometry of the nitrogenous bases, for example, does not change 
the quantum monopole loop spectra in the DNA, but it does provide a perturbation boundary 
condition effect to the DNA twisting itself, thus produces near infinite adjustment modifications 
possible. This in turn allows for the in coherent effect from the nitrogenous bases to induce the 
evolution of the life form, a very important physics that is built in for all survival of the fittest (see 
Fig. 12). 


Importantly, our model shows a direct relation with the nature of a spectrum of physical processes 
like: Bose Einstein condensates, Bosons and Fermions, Einstein-Podolsky-Rosen experiments, Hall 
effects, Superconductors, and Mass/Energies of Elementary Particles. The developed toroidal 
quantum code, therefore, can be envisioned as a bridge between the quantum description of 
typical inanimate materials and life systems. The idea to place String theory rather in a 3- 
dimensional context was also proposed by Ginsburg, 2011, in the framework of the so-called 3- 
Dimensional Spiral String Theory (3D-SST), interestingly also using a toroidal topology and stating 
that helices are created when their parental torices are transferred from higher to lower quantum 
energy states, resembling the symmetry breaking aspect in Wong’s theory treated above. A major 
attempt to reduce the number of at least 5 extra spatial dimensions required for accommodating 
the M-string theories was performed by Witten, 1995, placing the string elements in so-called 
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Twistor space (as introduced by Roger Penrose), that intrinsically introduces a number of fractally 
(nested) organized spatial dimensions, resembling the nested torus construction proposed in our 
theory (inspect the similarities in Fig 5, C and F see also El Naschie, 2016). This allowed description 
of String theory in 5, instead of 11 spatial dimensions. We see the nested toroidal structure as a 
repetitive math operator filling quantum space/zero-point energy field probably associated with 
magnetic monopoles as they arise after symmetry breaking from a homogeneous manifold (Wong 
et al, 2021). This manifold is supposed to contain condensed bosons and was also considered as a 
superfluid quantum space (Meijer et al 2020;2021, Meijer and Wong, 2021), In line with the 
extension of 4D to 5-D physics, are attempts to describe the Standard model with one extra 
universal dimension (Cordero-Cid et |, 2013, and a recent plea for a five-dimensional universe (Har- 
Lev, 2021), supports our idea. 


The formulations of the Standard Model and the String Theory describe a huge “landscape” of 
possibilities and do not provide a fixed choice of the gauge group. String Theory only describes 1D 
and 2D motions of strings and appears to be coherent, but what seems to be missing, is a clear 
description of the local nature of its underlying physical laws. Next to this a discussion of anthropic 
arguments becomes possible and eigenstates states, that survive interaction with the environment, 
have not been established. The Quantum information model makes use of adjustable parameters 
and is an extension from 2D motions applied string theory to 3D motions of strings making use of a 
Pythagorean description of a toroidal geometry. An analytical calculation of the proposed quantum 
equation of coherence is possible by calculating the topological invariants of a toroidal geometry 
making use of the calculations of the Chern topological invariants (Kotschick and Terzic, 2008; 
Kotschick and Thung, 2020; Grama et al., 2017). 


Our model shows a direct relation with a wide variety of physical processes in nature like: Bose 
Einstein condensates, Bosons and Fermions, Einstein Podolsky Rosen experiments, Hall effects, 
superconductors, and masses of elementary particles. The developed toroidal quantum code my 
therefore be conceived as a bridge between the quantum description of inanimate materials and 
life systems: the analysed life systems show the same calculated pattern of coherent and 
decoherent (chaotic) spatio-spectral structures. We report here that quantum inanimate and 
healthy animate quantum processes can be described by 12 typical topological invariants: 1.0000, 
1.0535, 1.1250, 1.1852, 1.2656, 1.3333, 1.4142, 1.5000, 1.5803, 1.6875, 1.7778, 1.8984. 
Eigenfrequencies (Hz), that can be calculated by applying the speed of light or sound by multiplying 
with 2", of which n is an integer. 12 typical invariant length’s A can be calculated by applying the 
variants as eigenfrequencies and dividing these typical by the eigenfrequencies (A = c/f). A gauge 
invariant of the Higgs Boson of meter was also calculated. Fermions but also unhealthy animate 
processes can be calculated by the second quantum equation, that describes a decoherent or 
disordered behaviour. The calculated energy stacks can be positioned as soliton trajectories at a 
torus and are arranged according to an alternating ordering of entangled toroidal geometries 
(coherent) and disentangled/disordered (decoherent) stacks. A remarkable fit with this series of 
topological invariants was also revealed for a number of experimentally determined frequency 
values of zero-point energy, confirming the idea that all of these vibration patterns could be related 
to, or even be guided by, a primordial quantum field. 


The identical EMF frequency bands of life sustainment, quantum wave replication and also sound 


induced geometric forms indicate that this biological/physical principle operates in both non- 
animated and animated systems and may have bridged information processing required for first life. 
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The interplay of such discrete electromagnetic radiation frequencies in the guiding of cellular 
function, shows that life systems can obtain sufficient external information to explain their integral 
life complexity and will further invite studies into the conformational state and functional 
information networks of living cells. 


Based on the material presented in the present paper, the following axiom/biological principle 
might be at stake: nature makes use of specific set of eigenfrequencies of electromagnetic waves as 
well as of quantum states, that exhibit frequency ratios of 1:2, and closely approximate partials of 
2:3, 3:4 and higher partials, that can be expressed in scalars. These scalars can be expressed in 
frequencies and may provide a vibrational spectrum that can resonate with cellular “antennae” in 
the form of bio-molecular structures related to informational ions such as Ca2+. In addition, plasma- 
, channel-, and tubular proteins as well as oligonucleotides in the cell, may both absorb and emit 
quantum wave information. 


We propose that such a dynamic electromagnetic network provides the very basis for the ordering 
and functional integration of cells, and may constitute a fundamental element in the creation of 
awareness, subjective experience and (self)-consciousness. The implied acoustic- like life principle, 
based on our meta-analyses of biological studies, may reveal an element of a hidden variable of an 
implicate order, as postulated by David Bohm, who stipulated the potential harmonic- like musical 
character of this pilot wave information field, that supposedly underlies physical reality. 


7. References 

Amoroso RL, Rauscher EA, 2009. The holographic anthropic multiverse. ISBN-13: 978-981-283-930-5,. 

Aubin S, M. H. T. Extavour, S. Myrskog, L. J. LeBlanc, J. Esteve, S. Singh, P. Scrutton, D. McKay, R. McKenzie, I. 
D. Leroux, A. Stummer, and J. H. Thywissen, 2005. Trapping Fermionic 40K and Bosonic 87Rb on a Chip, J. 
Low Temp. Phys. 140, 377-396 [doi: 10.1007/s10909-005-7322-5. 


Anderson, M.H., Ensher, J.R., Matthews, M.R., Wieman, C.E., Cornell, E.A, 1995.Observation of Bose-Einstein 
Condensation in a Dilute Atomic Vapor, SCIENCE * VOL. 269 * 14 JULY 


Arkani-Hamed et al., 2013 Beyond the Standard Model theory. Phys. Scr. 2013 014023 


ATLAS Detector at the LHC", 2012. Building on success. https://home.cern/news/news/experiments/atlas- 
2012-building-success 


Bajardi, F., Altucci L, Benedetti R, Capozziello S, Del Sorbo M R, Franci G, Altucci C, 2021. DNA Mutations via 
Chern-Simons Currents. doi: https://doi.org/10.1101/2021.06.22.449396; June 22, 


Barone V., 2004. Vibrational zero-point energies and thermodynamic functions beyond the harmonic 
approximation, J. Chem. Phys. 120, 3059 


Battersby, S, 2008. "It's Confirmed: Matter is Merely Vacuum Fluctuations". New 
Scientist. 


Becker, K; Becker, M; Schwarz, J, 2007. String theory and M-theory: A modern introduction. Cambridge 
University Press. ISBN 978-0-521-86069-7. 


40 


Brennecke, F, Ritter S, Donner T, Esslinger T, 2008. Cavity optomechanics with a Bose-Einstein condensate. 
Science Oct 10;322(5899):235-8. 


Berezovsky J, 2019. The Structure of Musical Harmony as an Ordered Phase of Sound: A Statistical Mechanics 
Approach to Music Theory SCIENCE ADVANCES ¢ 17 May, Vol 5, Issue 5, DOI:10.1126/sciadv.aav8490 


Berges J, Boguslavski K, Schlichting S, Venugopalan R 2015. Nonequilibrium fixed points in longitudinally 
expanding scalar theories: infrared cascade, Bose condensation and a challenge for kinetic theory. Phys Rev 
D; 92: 096006. 


Bermanseder T, 2011.Physical Consciousness in a Self-conscious Quantum Universe. J. Consciousness 
Exploration & Research; 2:162-179 


Bermanseder, T, 2020.The Creation of the Universe and the Monopole String of Paul Dirac for the 
Magnetic Monopoles of t'Hooft-Polyakov, July. DOI: 10.13140/RG.2.2.31502.79685 


Bjerve A. The fractal-holographic universe. http://www.ascensionnow.co.uk/the-fractal-holographic- 
universe-introduction.html 


Borisenko |. V. Borisenko, V. E. Demidov, V. L. Pokrovsky & S. O. Demokritov, 2020. Spatial separation of 
degenerate components of magnon Bose—Einstein condensate by using a local acceleration potential 
https://www.nature.com/articles/s41598-020-71525-6 


Cabrera-Guti’errez C., E. Michon , M. Arnal, V. Brunaud, T. Kawalec , J. Billy1 , D. Gu’ery-Odelin, 2018. 
Resonant excitations of a Bose Einstein condensate in an optical lattice. arXiv:1808.00345 [cond-mat.quant-gas] 


Caputo, C, 2019. Searches for additional Higgs bosons decaying to tau leptons at the LHC? on behalf of the 
ATLAS an CMS collaborations. doi:10.21468/SciPostPhysProc.1, SciPost Phys. Proc. 1, 022. 


CORDERO-CID, A, GOMEZ-BOCK, M, NOVALES-SANCHEZ, H, TOSCANO, J J, 2013. The Standard model with 
one universal extra dimension. https://zh.booksc.eu/book/20930477/9451ac 


Chang MGS, 2006. Coherent Spin Dynamics of a Spin-1 Bose-Einstein Condensate, Number: AAI3212205; 
ISBN: 9780542606144; Source: Dissertation Abstracts International, Volume: 67-03, Section: B, page: 1487.; 
158 p. 


Chen, Xie; Gu, Zheng-Cheng; Wen, Xiao-Gang, 2010. "Local unitary transformation, long-range 
quantum entanglement, wave function renormalization, and topological order". Physical Review 


B. 82 (15): 155138. arXiv:1004.3835. Bibcode:2010PhRvB..8205138C. doi:10.1103/PhysRevB.82.155138 


Chen. Cun-Chia, Shayne Bennetts, Rodrigo Gonzalez Escudero, Benjamin Pasquiou , Florian Schreck. 2019. 
Continuous Guided Strontium Beam with High Phase-Space Density. PHYSICAL REVIEW APPLIED 12, 044014 


Chen H-T, Chang C-H and Kao H-c, 2021. Connection between the windinf number and the Cher number. 
Chinese Journal of Physics. 
https://www.researchgate.net/publication/351207267_Connection_between_the_winding number_and_th 
e_Chern_number 


Chern, S. S. and J. Simons, 1974. “Characteristic forms and geometric invariants,” Annals Math. 99 48-69. 


Chew W C, 2000. Fast and Efficient Algorithms in Computational Electromagnetics (Antennas & Propagation 


41 


https://www.amazon.in/Physics-W-C-Chew-Science 
Mathematics/s?rh=n%3A4149726031%2Cp_27%3AW.C.+Chew 


Chaplin MF. 2000. A proposal for the structuring of water. Biophys Chem.; 24, 83(3): 211-21. 
Ching, W.Y., Xu, Y.N., Zhao, G.L., Wong, K.W. and Zandiehnadem, F, 1987. Electronic structure 
and excitonic-enhanced superconducting mechanism in YBa2Cu307-6. 


Physical Review Letters, 59, 1333-1336. https://doi.org/10.1103/PhysRevLett.59.1333 


CMS collaboration (2012). "Observation of a new boson at a mass of 125 GeV with the CMS experiment at 
the LHC". Physics Letters B. 716 (1): 30-61 


Csonka, G |, Jianmin Tao,John P. Perdew, 2005. Energies of organic molecules and atoms in density 
functional theory https://onlinelibrary.wiley.com/doi/abs/10.1002/qua.20305 


Davis, M.-O. Mewes, M. R. Andrews, N. J. van Druten, D. S. Durfee, D. M. Kurn, and W. Ketterle, Bose- 
K. B. 1995. Einstein Condensation in a Gas of Sodium Atoms, Phys. Rev. Lett. 75, 3969 


Davies, P. C. W, 1985. Superforce: The Search for a Grand Unified Theory of Nature. New York: Simon 
and Schuster. ISBN 978-0-671-47685-4. 


Davies MS, Norris WT. 2004. Vibration as a possible explanation for putative electromagnetic field effects: a 
case study on marine diatoms. Int. J. Radiat.Biol., October; 80, NO. 10: 709-718. 


Davies PCW. 2014. "Does quantum mechanics play a non-trivial role in life?" BioSystems; 78: pp. 69-79. 


Davies PCW. 2004. Quantum fluctuations and life. Proceedings of SPIE - The International Society for Optical 
Engineering,. 


Debs J. E., D. Doring, N. P. Robins, C. Figl, P. A. Altin, and J. D, 2009. Close. A two-state Raman coupler for 
coherent atom optics. Optics Express Vol. 17, Issue 4, pp. 2319-2325 https://doi.org/10.1364/0E.17.002319. 


De Lisle, J.; De, S.; Alba, E.; Bullivant, A.; Garcia-Ripoll, J.J.; Lahtinen, V.; Pachos, J.K , 2014. Detection of Chern 
numbers and entanglement in topological multi-component systems through subsystem winding numbers. 
New Journal of Physics, 16, 083022. https://doi.org/10.1088/1367-2630/16/8/083022 


Del Giudice E, Tedeschi EV, 2009. A. Role of water in the living organisms. Neural Network World; 19(4): 
355e360. 


Del Giudice E, Spinetti PS, Tedeschi A, 2010. Water Dynamics at the Root of Metamorphosis in Living 
Organisms Water; 2: 566-586. 


Devyatkov ND. 1974. Influence of millimetre band electromagnetic radiation on biological objects. Sov Phys 
Usp; 16:568-569. 


Devyatlov ND. Golant MV, Betskii OV 1991. Millimeter waves and their role in processes of vital activity (in 
Russian). Radio and Svyaz; Moscow,,. 


Dickenson G. D., M. L. Niu, E. J. Salumbides, J. Komasa, K. S. E. Eikema, K. Pachucki, and W. Ubachs, 2013. 
Fundamental Vibration of Molecular Hydrogen, PRL 110, 193601 PHYSICAL REVIEW LETTERS 


42 


Dong Zhu, Xin-He Wang, Wei-Cheng Kong, Guang-Wei Deng, Jiang-Tao Wang, Hai-Ou Li, Gang Cao, Ming Xiao, 
Kai-Li Jiang, Xing-Can Dai, Guang-Can Guo, Franco Nori and Guo-Ping Guo. 2017. Coherent phonon Rabi 
oscillations with a high frequency carbon nanotube phonon cavity. Journal reference:Nano Letters 17, 915 (), 
DOI:10.1021/acs.nanolett.6b04223. 


Dudin, Y. O, L. Li, F. Bariani and A. Kuzmich, 2012. Observation of coherent many-body Rabi oscillations, 
NATURE PHYSICS | VOL 8 www.nature.com/naturephysics 


Dunning, T. H. Jr., 2000. A road map for the calculation of molecular binding energies. J. Phys. Chem. A 104, 
9062 


Dupays A, Lamine B, Blachard A. 2013. Can dark energy merge from quantum effects in a compact extra 
dimension? Astronomy and Astrophysics,. https://arxiv.org/pdf/1301.1763.pdf. 


Dupays, A ; Beswick, A; Lepetit, B, Rizzo, C, 2003. "Proton Zemach radius from measurements of the 


hyperfine splitting of hydrogen and muonic hydrogen" (PDF). Physical Review A. 68 (5): 052503. arXiv:quant- 
ph/0308136. Bibcode:2003PhRVA..68e2503D. doi:10.1103/PhysRevA.68.052503. 


Dzyapkot, V E Demidov!, S O Demokritov!, G A Melkov? and A N Slavin, 2007. Direct observation of Bose- 
Einstein condensation in a parametrically driven gas of magnons 


El Naschie, M.S. 2016. The Emergence of Spacetime from the Quantum in Three Steps. Advances in Pure 
Mathematics, 6, 446-454. http://dx.doi.org/10.4236/apm.2016.66032 


Faure F, 2007. Prequantum chaos: resonances of the prequantum CAT MAP, Journal of Modern Dynamics,; 1, 
no. 2: 255-285. 


Ferreira, P. C., Kogan, I. l., Tekin, B. 2000. Toroidal Compactification in String Theory from Chern -Simons 
Theory. Nucl.Phys.B589:167-195, DOI:10.1016/S0550-3213(00)00407-7. 


Fremling M, 2013. Coherent State Wave Functions on the Torus, Licentiate Thesis,. 


Frohlich H. 1988. Biological Coherence and Response to External Stimuli. Springer, Berlin, Heidelberg, New 
York, 


Ganeshan Sriram, Kai Sun, and S. Das Sarma, 2013 Topological Zero-Energy Modes in Gapless Commensurate 
Aubry-André-Harper Models Phys. Rev. Lett. 110, 180403 — Published 1 May 2013 


Gazeau, J. P, 2009. Coherent States in Quantum Physics. Wiley-VCH; 1st edition (October 26,). 


Green M, 1986. Superstrings. Sci. Am.; 255: 48- 58 
http://www.damtp.cam.ac.uk/user/mbg15/superstrings/superstrings.html. 


Geesink, J H, Meijer, D K F., 2016. Quantum Wave Information of Life Revealed: An algorithm for EM 
Frequencies That Create Stability of Biological Order, with Implications for Brain Function and Consciousness. 
NeuroQuantology, 14, 106-125. https://doi.org/10.14704/ng.2016.14.1.911. 


Geesink, J.H., Meijer, D.K.F., 2017a. Bio-Soliton Model that Predicts Non-Thermal Electromagnetic Frequency 


Bands, that either Stabilize Living Cells. Electromagnetic Biology and Medicine, 36, 357-378. 
https://doi.org/10.1080/15368378.2017.1389752. 


43 


Geesink, J.H., Meijer, D.K.F., 2018a. Mathematical Structure of the GM Life Algorithm that May Reflect 
Bohm’s Implicate Order. J. Modern Physics, 9, 851- 897. 


Geesink, J.H., Meijer, D.K.F., 2018b. A semi-harmonic electromagnetic frequency pattern organizes non-local 
states and quantum entanglement in both EPR studies and life systems. J. Modern Physics, 9, 898-924. 


Geesink, J.H., Meijer, D.K.F., 2018c. Evidence for a Guiding Coherence Principle in Quantum Physics, 
Quantum Biosystems | 2018 | Vol9 | Issue 1 | Page 1- 7. 


Geesink J H, Meijer D KF, Jerman |, 2020. Clay minerals: information network linking quantum coherence and 
first life? submitted to Quantum Biosystems. Pre-publication: 
https://www.researchgate.net/publication/340669827 Clay minerals information network linking quantu 
m_coherence_and first life 


Geesink, J.H., Meijer, D.K.F., 2018d. Is the Fabric of Reality Guided by a Semi-Harmonic, Toroidal Background 
Field? International Journal of Structural and Computational Biology. 


Geesink J H and Meijer D K F., 2018f. Semi-Harmonic Scaling enables Calculation of Masses of Elementary 
Particles of the Standard Model. J Modern Physics. 2018;9(5):925-947 


Geesink, J.H., Meijer, D.K.F., 2019a. A novel biophysical quantum algorithm predicts super-conductive 
properties in animate and inanimate systems, Quantum Biosystems | Vol 10 | Issue 1 | Page 1- 32. 


Geesink, J.H, 2020 a . Proposed informational code of biomolecules and its building blocks: quantum 
coherence versus decoherence, concept, June 


Geesink, J.H. 2020b. The Origin of Bose Einstein Condensates is a Toroidal Interference Pattern, September. 


Geesink, J.H., Jerman, |, Meijer, D.K.F., 2020c. Water: the cradle of life in action, cellular architecture is 
guided by coherent quantum frequencies as revealed in pure water, Water Journal, 2020. 


Geesink, J.H., 2021a. A predictive quantum model that reveals a causal relation between exposures to non- 
thermal electromagnetic waves and biological effects (in preparation). 


Geesink, J.H., 2021b. Energy states of Quantum Hall effects described by a toroidal code. 
https://www.researchgate.net/publication/348265669_Quantum_Hall_effects_characterized_by_a_toroidal 
_ equation 


Geesink, J.H., 2021c. Spatio-spectral eigenmodes of brain waves described by coherent and decoherent 
frequency patterns: healthy and unhealthy states. 
https://www.researchgate.net/publication/359691768_Spatio- 
spectral_eigenmodes_of_brain_waves_and_neural_networks_described_by_an_informational_quantum_co 
de 


Geesink J H, 2022a. Informational code for quantum and living systems: Chern numbers normalized into 
twelve n-component groups. 
https://www.researchgate.net/publication/359108334_Informational_code_for_quantum_and_living syste 
ms_Chern_numbers_normalized_into_twelve_n-component_groups 


Geesink, 2022b. Theory to Calculate Masses of Elementary particles According to a Toroidal Quantum 
Wave Equation and the Chimera States. 


44 


https://www.researchgate.net/publication/359108188 Theory _to_calculate_masses_of_Elementary_par 
ticles_according to_a_toroidal_quantum_wave_and_Chern_equations 


Ginsparg P , 1989. Applied Conformal Field Theory. arXiv:hep-th/9108028. Published in Ecole d'Eté de 
Physique Théorique: Champs, cordes et phénomènes critiques/Fields, strings and critical phenomena (Les 
Houches), ed. by E. Brézin and J. Zinn-Justin, Elsevier Science Publishers B.V. 


Gibney, E, 2014. "Quantum cloud simulates magnetic 
monopole". Nature. doi:10.1038/nature.2014.14612. S2CID 124109501. 


Grama, L. Caio J. C. Negreiros, Ailton R. Oliveira. (2017). Invariant almost complex geometry on flag 
manifolds: geometric formality and Chern numbers. Annali di Matematica 196:165—200 
DOI 10.1007/s10231-016-0568-5 


Grama, L., Ricardo Miranda Martins, (2012). Global behavior of the Ricci flow on generalized flag manifolds 
with two isotropy summands. Indagationes Mathematicae 23 95-104. 


Graham TM, Bernstein HJ, Wei TC, Junge M, Kwiat PG, 2014. Superdense teleportation using hyperentangled 
photons. Nature communications; 6:7185 DOI: 10.1038/ncomms8185. 


Grama, L., Ricardo Miranda Martins, 2012. Global behavior of the Ricci flow on generalized flag 
manifolds with two isotropy summands. Indagationes Mathematicae 23 95-104. 


Greiner, W.; Müller, B.; Rafelski, J, 2012. Quantum Electrodynamics of Strong Fields: With an Introduction 


into Modern Relativistic Quantum Mechanics. Springer. doi:10.1007/978-3-642-82272-8. ISBN 978-0-387- 
13404-8. LCCN 84026824 


Griesmaier A, Jörg Werner, Sven Hensler, Jurgen Stuhler, and Tilman Pfau, 2005. Bose-Einstein Condensation 
of Chromium. Phys. Rev. Lett . 94, 160401 


Gross, E.P, 1961. "Structure of a quantized vortex in boson systems" I] Nuovo Cimento. 20 (3): 454—457. 
Bibcode:1961NCim...20..454G. doi:10.1007/BF02731494. 


Haldane, F. DS. M, 1988. Model for a Quantum Hall Effect without Landau Levels: Condensed-Matter 
Realization of the ‘Parity Anomaly’, Phys. Rev. Lett. 61, 2015 ( 


Hameroff S, Tuszynsky J. 2015. Quantum states in protein assemblies: The essence of Life? 
http://citeseerx.ist.psu.edu/viewdoc/summary;jsessionid=391B813D5615491 BB6E538E726F107A9 Pdoi=10.1 
.1.593.6503 


Haramein N. 2013.Quantum Gravity and the Holographic Mass, Physical Review & Research International; 
3(4): 270-292 


Haramein N, Brown, WD and Val Baker A, 2016. The United Spacememory Network: From Cosmogenesis to 
Consciousness. NeuroQuantology; 14: 1-15. 


Har-Lev Y, 2021. Five-dimensional Universe. Academia Letters. https://doi.org/10.20935/AL1428 
Hattermann, H., D. Bothner, L. Y. Ley, B. Ferdinand, D. Wiedmaier, L. Sarkany,1 R. Kleiner, D. Koelle, and J. 


Fortagh, 2017. Coupling ultracold atoms to a superconducting coplanar waveguide resonator. Nat Commun. 


45 


2017; 8: 2254.Published online Dec 21. doi: 10.1038/s41467-017-02439-7, PMCID: PMC5740063. 


Hau, L. V.2007. US8299419B2. METHODS, SYSTEMS, AND APPARATUS FOR STORAGE, TRANSFER AND/OR 
CONTROL OF INFORMATION VLA MATTER WAVE DYNAMICS. 


Hayashi, Masahito, 2017. Quantum Information Theory. Graduate Texts in Physics. doi:10.1007/978-3-662- 
49725-8. ISBN 978-3-662-49723-4. 


’t Hooft, G, 2004. INTRODUCTION TO STRING THEORY, version 14-05-2004 


Huber, K. P. and G. Herzberg, 1979. Molecular Spectra and Molecular Structure:IV. Constants of 
Diatomic Molecules _van Nostrand Reinhold, NewYork, (). 


lrikura., K. K. 2007. "Experimental Vibrational Zero-Point Energies: Diatomic Molecules" J. Phys. 
Chem. Ref. Data 36(2), 389,. 


Jantzen RT. 2010. Geodesics on the Torus and other Surfaces of Revolution Clarified Using Undergraduate 
Physics Tricks with Bonus: Nonrelativistic and Relativistic Kepler Problems,. 


Jibu M, Yasue K, 1995.Quantum Brain Dynamics: An Introduction. Amsterdam: John Benjamins, 


Johnson K, 2009. “Water Buckyball” Terahertz Vibrations in Physics, Chemistry, Biology, and Cosmology; 
https://arxiv.org/ftp/arxiv/papers/0902/0902.2035.pdf 


Klaers J, Julian Schmitt, Frank Vewinger, and Martin Weitz, 2010. Bose-Einstein condensation of photons in 
an optical microcavity. Nature, 468, 545-548 https://doi.org/10.1038/nature09567 


Klein, Martin J.; Kox, A. J.; Renn, Jurgen; Schulmann, Robert (eds.),1995. The Collected Papers of Albert 
Einstein Vol. 4, The Swiss Years: Writings, 1912—1914. Princeton: Princeton University Press. ISBN 978-0-691- 
03705-9 


Kotschick, D., Terzic, S. 2008. CHERN NUMBERS AND THE GEOMETRY OF PARTIAL FLAG MANIFOLDS. 
arXiv:0709.3026v2 [math.DG] 27 Feb 


Kotschick D., and Thung D. K, 2020. The complex geometry of two exceptional fag manifolds. Annali di 
Matematica Pura ed Applicata (1923 -)https://doi.org/10.1007/s10231-020-00965-8, 


Lauber, T. J. Kuber, O. Wille, and G. Birk, 2011. Optimized Bose-Einstein-condensate production in a dipole 
trap based on a 1070-nm multifrequency laser: Influence of enhanced two-body loss on the evaporation 
process |Phys. Rev. A 84, 043641 — Published 28 October 2011 


Lo, Hoi-Kwong; Spiller, Tim; Popescu, Sandu ,1998. Introduction to Quantum Computation and Information. 
World Scientific. ISBN 978-981-02-4410-1 


Lucioni, E. L. Tanzi, Fregosi, Catani, Gozzini, Inguscio, Fioretti, Gabbanini, and G. Modugno, 2018. Dysprosium 
dipolar Bose-Einstein condensate. Dysprosium dipolar Bose-Einstein condensate with broad Feshbach 


resonances. Phys. Rev. A 97, 060701 (), DOI:10.1103/PhysRevA.97.060701 


Lefferts M, 2019. Cosmometry. Exploring the Holofractal Nature of the Cosmos. Cosmometria Publishing 


46 


Loll, R, 2012. Causal Dynamical Triangulations and the Quest for Quantum Gravity (with J. Ambjørn, J. 
Jurkiewicz) in Foundations of Space and Time, eds. J. Murugan, A. Weltman and G.F.R. Ellis, Cambridge Univ. 


Press 321-337 [arXiv: 1004.0352, hep-th] 
Lerdhale F, 2001. Tonal Pitch Space. Music Perception, 5, 315-350 


Martin, J. L. C. R. McKenzie, N. R. Thomas, J. C. Sharpe, D. M. Warrington, P. J. Manson, W. J. Sandle and A. C. 
Wilson,1999. Output coupling of a Bose-Einstein condensate formed in a TOP trap. (1999), PACS numbers: 
03.75.Fi, 05.30.Jp, 32.80.Pj, 52.55.Lf 


Markopoulou F, 2000. The internal description of a causal set: What the universe looks like from the inside. 
Commun.Math.Phys.211:559-583 http://xxx.lanl.gov/abs/gr-qc/9811053 


Matsuura H, Wasaki K, 2014. Quantization of artificial neuron (Quantum coherent model of polariton on 
axon). Int. J. Innovative Computing, Information and Control,; vol.10: 1121-1133. 


Meijer D K F and Geesink J H, 2016. Phonon Guided Biology. Architecture of Life and Conscious Perception 
are mediated by Toroidal Coupling of Phonon, Photon and Electron Information Fluxes at Discrete 
Eigenfrequencies. NeuroQuantology, vol.14, issue 4, pp 718-755 


Meijer D. K. F. and Geesink J. H, 2017. Consciousness in the Universe is Scale Invariant and Implies the Event 
Horizon of the Human Brain. NeuroQuantology, vol. 15, 41-79 
https://www.neuroquantology.com/index.php/journal/article/viewFile/1079/852 


Meijer D K F and Geesink J H, 2017. Guided folding of life’s proteins in integrate cells with holographic 
memory and GM-biophysical steering. Open Journal of Biophysics, 8, 117-154 
https://file.scirp.org/pdf/OJBIPHY 2018071615175972.pdf 


Meijer D. K. F, Jerman I, Melkikh A.V and Sbitnev V.I, 2020. Consciousness in the Universe is Tuned by a 
Musical Master Code, Part 3: A Hydrodynamic Superfluid Quantum Space Guides a Conformal Mental 
Attribute of Reality. Quantum Biosystems | 2020 | Vol 11 | Issue 1 | Page 72-107 https://c998b915-8f5b- 


41ca-bc9b-2749477fac38.filesusr.com/ugd/f152fa 74f949c7d405405 789a7637d161201b4.pdf 


Meijer DKF, Jerman I, Melkikh AV and Sbitnev V I , 2020. Biophysics of Consciousness: A Scale-invariant 
Acoustic Information Code of a Superfluid Quantum Space Guides the Mental Attribute of the Universe. In: 
Rhythmic Oscillations in Proteins to Human Cognition, Chapter 8, p 213- 361. Springer Nature Singapore Pte 
Ltd. 2021, A. Bandyopadhyay and K. Ray (eds.) Series: Part of the Studies in Rhythm Engineering Book 


Series (SRE) https://link.springer.com/chapter/10.1007/978-981-15-7253-1 8 


Meijer D K F, 2021. Primordial (semi-)Harmonic Wave Patterns in the Zero-point Energy Field Are 
Instrumental in the Creation of a Self-Observing Universe. 
https://www.researchgate.net/publication/349924718 Primordial semi- 


Harmonic Wave Patterns in the Zeropoint Energy Field Are Instrumental in the Creation ofa Self- 
Observing Universe 


Meijer D K Fand Wong K-W, 2021. Scale-invariant Symmetry Breaking of a Musical Master-code from a 5-D 


Superfluid Sub-Quantum Space Is Instrumental in the Fabric of Reality, Life Conditions and Cosmic 
Consciousness. Submitted 


47 


Meijer D K F, Wong KW, 2022. How the Universe Orchestrated the Conditions for First Life, using an 

Informational Quantum Code. The Concerted Action of Magnetic Monopole and Photon/Phonon Fields 

through a 5D Symmetry Breaking. 

https://www.researchgate.net/publication/357312383 How the Universe Orchestrated the Conditions f 

or First Life using an Informational Quantum Code The Concerted Action of Magnetic Monopole and 
PhotonPhonon Fields through a 5D Symmetry Breaking 


Melkikh AV. The Problems of Replication in the Early Stages of Evolution: Enumeration of Variants and Spatial 
Configurations of Replicators. Origins of Life and Evolution of Biospheres 2014; 44, Issue 4: pp 283-285. 


Melkikh, A. V. and Meijer D.K. F, 2018. On a generalized Levinthal’s paradox: the role of long- and short range 
interactions on complex bio-molecular reactions, including protein and DNA folding. Progress in Biophysics 
and Molecular Biology, 132, 57-79 https://science.urfu.ru/en/publications/on-a-generalized-levinthals- 


paradox-the-role-of-long-and-short-ra 


Mera, B., Anwei Zhang, Nathan Goldman, 2021. Relating the topology of Dirac Hamiltonians to quantum 
geometry: When the quantum metric dictates Chern numbers and winding numbers. arXiv:2106.00800v4 
[cond-mat.mes-hall] 7 Sep. 


Merrick R. 2010. Harmonically Guided Evolution. www.|nterferenceTheory.com, 


Mochol-Grzelak, M, A. Dauphin, A. Celi, and M. Lewenstein, 2019. Efficient algorithm to compute the second 
Chern number in four dimensional systems. arXiv:1803.07003v2 [cond-mat.quant-gas] 28 May 


Nakayama T, 2002. Boson peak and terahertz frequency dynamics of vitreous silica, Online at 
stacks.iop.org/RoPP/65/1195, 


Nelson E, 1986. Quantum fluctuations, Princeton University Press, 


Nguyen J. H. V, M. C. Tsatsos, D. Luo,1 A. U. J. Lode, G. D. Telles, V. S. Bagnato, and R. G. Hulet, 2019. 
arXiv:1707.04055 [cond-mat.quant-gas] 


Omel ‘çhenko OE, Wolfrum M nd Knobloch E, 2017. Stability of chimera states on a totus. WIAS, Berlin, 
preprint 2417 


Ozawa] T. and B. Mera, 2021. Relations between topology and the quantum metric for Chern insulators, 
Phys. Rev. B 104, 045103 (). 


Ozols M. 2007. Geometry of a qubit,; ID 20286921 


Perelmann, G,2002. The Entropy Formula for Ricci Flow and its Geometric Applications. ArXiv.math.DG 
/0211159. 


Pekar S|, 1963.English translation: Research in Electron Theory of Crystals, AEC-tr-555, US Atomic Energy 
Commission, 


Penrose R, 2014. "On the Gravitization of Quantum Mechanics 1: Quantum State Reduction". Foundations of 
Physics; 44: 557-575. 


Perlman, H. S. 1964. "Equivalence of the Schroedinger and Heisenberg Pictures". Nature. 204 (4960): 771- 
772. Bibcode:1964Natur.204..771P. doi:10.1038/204771b0. S2CID 4194913. 


48 


Pietak AM. 2012. Structural evidence for electromagnetic resonance in plant morphogenesis, BioSystems; 
doi:10.1016/j.biosystems.2012.01.009. 


Preskill, J, 1998. "Lecture notes for physics 229." Quantum information and computation 16 

Purwins H, Blankertz B, Obermayer K, 2007.Toroidal Models in Tonal Theory and Pitch-Class Analysis, 
Reed, D, 1995. "Foundational Electrodynamics and Beltrami Vector Fields". In Barrett, Terence William; 
Grimes, Dale M. (eds.). Advanced Electromagnetism: Foundations, Theory and Applications. Singapore: 


World Scientific. pp. 217-249. ISBN 978-981-02-2095-2. 


Rechtsman, M. C, 2015. High Chern Numbers in Photonic Crystals. Department of Physics, The Pennsylvania 
State University, University Park, PA 16802, USA, December 14, Physics 8, 122. 


Reiter D.E., T. Kuhn, V. M. Axt. 2019. Distinctive characteristics of carrier-phonon interactions in optically 
driven semiconductor quantum dots. ADVANCES IN PHYSICS: X, VOL. 4, NO. 1, 
1655478, https://doi.org/10.1080/23746149.2019.1655478. 


Reshetikhin, N. & Turaev, V, 1991. "Invariants of 3-manifolds via link polynomials and quantum groups". 
Invent. Math. 103 (1): 547. Bibcode:1991InMat.103..547R. doi:10.1007/BF01239527. S2CID 123376541. 


Richet. N F, 2012. Boson peak of alkali and alkaline earth silicate glasses: Influence of the nature and size of 
the network-modifying cation. J. Chem. Phys. 136, 034703). https://doi.org/10.1063/1.3677194 


Rodriguez, D. 2012. Orbital stability and the quantum atomic spectrum from Stochastic Electrodynamics. 
https://www.researchgate.net/publication/221660547_Orbital_stability_and_the_quantum_atomic_spectru 
m_from_StochasticElectrodynamics 

Sahtouris E, 2000. Earth Dance: Living Systems in Evolution. Universe, 


Sarfatti J, 2011. Retrocausality and signal nonlocality in consciousness and cosmology, J. Cosmol. 


Shepard RN, 1982. Geometrical approximations to the structure of musical pitch, Psychological Review,; 
89(4): 305-333. 


Schuurman, M. S., S. R. Muir, W. D. Allen, and H. F. Schaefer Ill, 2004.Toward subchemical accuracy in 
computational thermochemistry: focal point analysis of the heat of formation of NCO and [H,N,C,O] isomers, 


J.Chem. Phys. 120, 11586, 


Schroeder John, Weimin Wu Jacob L. Apkarian, Mierie Lee, Luu-Gen Hwa and Cornelius T. Moynihan. 2004 
Raman scattering and Boson peaks in glasses: temperature and pressure effects, 


Sen S, Kumar S. Gupta, and J. M. D. Coey, 2015. Mesoscopic structure formation in condensed matter due to 
vacuum fluctuations. PHYSICAL REVIEW B 92, 155115 


Sen S, Kumar S. Gupta, 2017. Observable consequences of zero-point energy. Modern Physics 
Letters AVol. 32, No. 40, 1750217 (), https://doi.org/10.1142/S0217732317502170, 2017 


Smolin L (2004). Atoms of Space and Time. Scientific. Am. Febr: 43-52. 


49 


Sonderkamp, T, Geesink J H , Meijer D K F, 2019. Statistical analysis and prospective application of the GM- 
scale, a semi-harmonic EMF scale proposed to discriminate between “coherent” and “decoherent” EM 
frequencies on life conditions. Quantum Biosystems, 10(2), 33-51 https://c998b915-8f5b-41ca-bc9b 
2749477fac38.filesusr.com/ugd/f152fa_ a9ab9cdadaed4104ab7820c6b3994bb9. pdf 


Steinhardt PJ, Turok N, 2007. Endless Universe: Beyond the Big Bang, (Doubleday) 


Sugawa S, 2018. Second Chern number of a quantum-simulated non-Abelian Yang 
monopole.SCIENCE , Vol 360, Issue 6396 © pp. 1429-1434 ¢ DOI: 10.1126/science.aam9031 


Surendran P., S. Jose, Y. Wang, I. Herrera, H. Hu, X. Liu, S. Whitlock, R. McLean, A. Sidorov, and P. Hannaford. 
2015. Radio-frequency spectroscopy of a linear array of Bose-Einstein condensates in a magnetic lattice. 
Phys. Rev. A 91, 023605 — Published 6 February. 


Schellekens, A. N. 2015. Life at the Interface of Particle Physics and String Theory, 23 September 


Schroeder, PA. 1992. Far-infrared study of the interlayer, torsional-vibrational mode of mixed-layer 
illites/smectites, Clays and Clay Minerals, Vol. 40, No. 1, 81-91, 


SUGAWA SEIJI FRANCISCO SALCES-CARCOBAABIGAIL R. PERRY , YUCHEN YUE, |. B. SPIELMAN, 2018 . Second 
Chern number of a quantum-simulated non-Abelian Yang monopole SCIENCE, 29 Jun 
Vol 360, Issue 6396 pp. 1429-1434 


Sutherland R, 2016. How Retrocausality Helps. arXiv:1706.02290. Comments: AIP Conference Proceedings 
2016 


Tajti, A., P. G. Szalay, A. G. Császár, M. Kállay, J. Gauss, E. F. Valeev, B, 2004. HEAT: High accuracy 
extrapolated ab initio thermochemistry. Chem. Phys. 121, 11599, (). 


Tegmark M, Oliveira-Costa A de, Hamilton A, 2003. A high resolution foreground cleaned CMB map from 
WMAP,; arXiv:astro-ph/0302496v4. 


Tenen S, 2002. The shape of information. The Noetic Journal; 3, 173-182 
http://www.meru.org/Noetic/ShapeoflnfoA3HiTOC.pdf. 


Tononi G, Koch C. Consciousness: here, there and everywhere? March, 2015. 


Tikhomirov V. K, L.F Santos, R.M. Almeida, A. Jha, J. Kobelke, M. Schefflerd. 2001.On the origin of the Boson 
peak in the Raman scattering spectrum of As2S3 glass. Journal of Non-Crystalline Solids, Volume 284, Issues 
1-3, May, Pages 198-202 


Urbantke H. K. 2003.The Hopf fibration - Seven times in physics. Journal of Geometry and Physics 46(2):125- 
150 


Van De Bogart W G, Forshaw S, 2015. Re-constructing memory using quantized electronic music and a 
“Toridion byte”quantum algorithm: Creating images using zero logic quantum probabilistic neural networks 
(ZLQNN), https://www.researchgate.net/publication/281480809 


Vasconcellos AR, Vannucchi FS, Mascarenhas S, Luzzi R. 2012. Frohlich Condensate: Emergence of Synergetic 
Dissipative Structures in Information Processing Biological and Condensed Matter Systems. Information; 3: 


601-620; doi:10.3390/info3040601. 


50 


Vitiello G. 2001. My Double Unveiled, Amsterdam: Benjamins, 


Vasudev, A S, 2016, A Textbook of Engineering Physics. https://www.amazon.in/Textbook-Engineering- 
Physics-S-Vasudeva/dp/BO7JZWTK43 


Watanabe, Tadayuki, 2007. Knotted trivalent graphs and construction of the LMO invariant from 
triangulations. Osaka J. Math. 44 (2): 351. Retrieved 4 December 2012. 


Weber T, Jens Herbig, Michael Mark, Hanns-Christoph Nagerl, Rudolf Grimm, 2003. Bose-Einstein 
Condensation of Cesium, VOL 299 SCIENCE www.sciencemag.org 


Weber al. (2002), Bose-Einstein Condensation of Cesium. SCIENCE ¢ 5 
Dec.2002 e» Vol 299, Issue 5604 ¢ pp. 232-235 ¢ DOI: 10.1126/science.1079699 


Weill R, A Bekker, Boris Levit & Baruch Fischer, 2019. Bose-Einstein condensation of photons in an erbium- 
ytterbium co-doped fiber cavity, NATURE COMMUNICATIONS |) 10:747 | https://doi.org/10.1038/s41467- 


019-08527-0 | www.nature.com/naturecommunications 


Wheeler, J. A.; Feynman, R. P, 1945. Interaction with the Absorber as the Mechanism of Radiation" (PDF). 
Reviews of Modern Physics. 17 (2-3): 157 


Wheeler JA, 1994. At Home in the Universe, New York Institute of Physics, 


Williamson, J G and Van der Mark, M, 1997. Is the Electron a Photon with Toroidal Topology? Annales de la 
Fondation Louis de Broglie, 22, 133. 


Williamson J G ,2015. On the nature of the photon and the electron. Conference paper. Available on 
ResearchGate 


Witten E, 2003. Perturbative Gauge Theory as A String Theory In Twistor Space. Communications in 


Mathematical Physics ; 252: 189-258 ,arXiv:hep-th/0312171, doi:10.1007/s00220-004-1187-3 


Witten E, 2003. Perturbative Gauge Theory as A String Theory In Twistor Space. Communications in 


Mathematical Physics ; 252: 189-258, arXiv:hep-th/0312171, doi:10.1007/s00220-004-1187-3 


Wolff M, 1995. Beyond the Point Particle - A Wave Structure for the Electron, Galilean Electrodynamics; pp 
83-91. 


Wong, K.W., Fung, P.C.W. and Chow, W.K, 2019. 5D Model Theory for Creating of Life Forms. Journal of 
Modern Physics, 10, 1548-1565. https://doi.org/10.4236/jmp.2019.1013103 


Wong, Kai Wai, Chow, Wan Ki. 2020. A Creation Model from the Gell-Mann Standard Model to the Creation 
of Bio Cells: Based on the Assumption of Homogeneous 5D Space-Time Universe, Journal of Modern Physics 
> Vol.11 No.7, July 


Wong, Kai Wai, Chow, Wan Ki. 2021a. A summary of the homogeneous 5D universe creation model. 


Expressed in the Dirac second-order quantization representation. Journal of Modern Physics > Vol.12 No.3, 
February 


51 


Wong, Kai Wai, Chow, Wan Ki. 2021b The Mystery on the Physical Conditions for Life. Open Journal of 
Biophysics, , 11, 383-396. https://www.scirp.org/journal/ojbiphy, ISSN Online: 2164-5396 ISSN Print: 2164- 
5388 


Yau, M. H., C. A. R. Sa de Melo, 2020.Eigenspectrum, Chern Numbers and Phase Diagrams of Ultracold Color- 
orbit Coupled SU(3) Fermions in Optical Lattices. arXiv:2011.07139v1 [cond-mat.quant-gas] 13 Nov 


Yakimenko A.I., Y.M. Bidasyuk, M. Weyrauch, Y.I. Kuriatnikov, S.I. Vilchinskii. 2014.Vortices in a toroidal Bose- 
Einstein condensate with a rotating weak link. arXiv:1409.6260v1 [cond-mat.quant-gas] 22 Sept. 


Yepez O, 2004. Matter and Light in Flatland, General Physics (physics.gen-ph). 
http://arxiv.org/pdf/physics/0401153.pdf. 


Zhang, Y., B Mi, 2016. Anomalous Hall effect in Co40Fe40B20/SiO2/Si structures. Journal of Alloys and 
Compounds Volume 685, 15 November, Pages 454-458. 


Zhang X, Liu L,& Liu W, 2013. Quantum Anomalous Hall Effect and Tunable Topological States in 
3d Transition Metals Doped Silicene. Sci Rep 3, 2908 (https://doi.org/10.1038/srep02908 


Zhang, A. 2021. Revealing Chern number from quantum metric, arXiv:2105 


Zhang. Z, Liangchao Chen, Kaixuan Yao, and Cheng Chin, 2020. Atomic Bose-Einstein condensate to molecular 
Bose-Einstein condensate transition. arXiv:2006.15297v1 [physics.atom-ph] 27 Jun 


52 


Appendix 1. 


Experimental Vibrational Zero-Point Energies of Molecules 


Experimental Vibrational Zero-Point Energies of Molecules 

lrikura, 2007; Gross, 1998; Ganeshan, 2013; Dunning, 2000, 

Barone, 2004; Schuurman, 2004; Tajti, 2004; Csonka, 2005; 
Huber, 1979 (n=17) 


H2 0.258 eV: 62.38 THz; coh.62.55; delta 0.27% 
0.185 eV: 44.73 THz; coh. 44.53; delta 0.45% 

OH 1850.69 cm-1; coh. 1854.65; delta 0.21% 
787.38 cm-1; coh. 782.39; delta 0.64% 

N2 1175.78 cm-1; coh. 1173.6; delta 0.19% 

H20 1700 cm-1; coh. 1659.74; delta 0.24% 

H20 3520 cm-1; coh. 3520.83; delta 0.02 % 

H20 3709 cm-1; coh. 3709.31; delta 0.01% 

C2 924.0 cm-1; coh. 927.33; delta 0.36% 

CH 1416.07 cm-1; coh. 1390.96; delta 1.80% 
487.98 cm-1; coh. 495.1; delta 1.43% 
279.22 cm-1; coh. 278.49; delta 0.26% 

P2 389.70 cm-1; coh. 293.40; delta 0.38% 

i 
i 
H 


697.95 cm-1; coh. 695.48; delta 0.36% 


619.39 cm-1; coh. 618.2; delta 0.19% 


O 
Si2 255.0 cm-1; coh. 260.80; delta 1.92% 
Cl 1326 cm-1; coh. 1320.33; delta 0.08% 


Vibrational Zero-Point Energies of Hydrogen (Dupays, 2003), (n=12) 

- two-photon transitions (211 nm for H2, delta 0.29%) 

- a separate 355 nm (delta 0.014%) laser, delayed by 30 ns 

- ac Stark H2 0.5 MHz, delta 0.47% 

- Chirp 2: 2 Mhz, 1.991; delta 0.47% 

- Residual doppler H2 1.1 Mhz, coh. 1.105; delta 0.42% 

- Statistics H2 1.5 MHz, coh. 1.483; delta 1.14% 

- Combined uncertainty H2 2.8 MHz, coh. 2.796; delta 0.13% 

- Transitions H2 95003.620 59, coh. 2848.13 THz, delta 0.06% 

- H2 99164.786 91, coh. 2972.88 THz, delta 0.98% 

- Ground tones: 4161.16632, coh. 124.7486 Thz; delta 0.28% 
4163.40350, 124.815 Thz delta 0.23% 

- 161 cm-1, 124.74 Thz delta 0.29% 


Spin-flip of Hydrogen and Water (Ganeshan, 2013) (n=6) 
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1420 MHz; coh. 1431.68; delta 0.82% 
236 cm-1; coh. 231.9; delta 1.77% 


580 cm-1; coh. 586.8; delta 1.16% 

1650 cm-1; coh. 1659.74; delta 0.59% 
3530 cm-1; coh. 3520.83; delta 0.26% 
3690 cm-1; coh. 3709.31; delta 0.52% 


Lamb shift 

1,058 MHz; coh.1.049 MHz ; delta 0.90% 
Rabi frequencies Dong Zhu (2017) 

Dong Zhu (2017) 


91 kHz; coh. 589.8; delta 0.20% 
125 kHz; coh. 124.41; delta 0.47% 


40Hz; coh. 40.499; delta 1.23% 
100 Hz; coh. 101.14; delta 1.13% 
8 kHz, coh. 8.192; delta 2.3% 


Dudin (2012) 


5.7 MHz alg. 5.593 delta 1.922% 
5.5 MHz 5.593 delta 1.66% 
3.3 MHz 3.314 delta 0.422% 


Debs (2009) 


6.8 GHz; coh. 6.7873; delta 0.19% 
3.4 GHz; coh. 3.3937; delta 0.19% 
trapping frequencies of 

12 Hz; coh. 12; delta 0% 

128 Hz, coh. 128; delta 0% 


Hattermann (2017) 


6.84 GHz; coh. 6.7873; delta 0.78% 

6.8347 GHz; coh. 6.7873; delta 0.70 % 

Rabi 340 Hz, coh. 341.33; delta 0.39% 
single-atom single-photon coupling strength 
0.5 Hz. Coh. 0.5 Hz; delta 0% 
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Appendix 2 


Numbers of the quantum informational toroidal code, examples: 


Factor Fi,m 

m=0 1.0000 
m=1 2.0000 
m=2 4.0000 
m=5 32.000 
m=8 256.00 
m=12 4.0960 
2424 16.777 
2432 4.2950 
2440 1.0995 
2448 281.47 


F2,m 

1.0535 
2.1070 
4.2140 
33.712 
269.70 
4.3151 
17.675 
4.5248 
1.1583 


296.53 


F3,m = F4,m F5,m *F6,m 


1.1250 1.1852 1.2656 1.3333 


2.2500 2.3704 2.5312 2.6666 


4.5000 4.7408 


36.000 37.9264 40.4992 42.6656 


288.00 303.41 324.00 341.33 


4.6080 4.8546 5.1839 5.4613 


18.874 19.884 21.233 22.370 


4.8318 5.0904 5.4357 5.7266 


1.2370 1.3031 1.3915 1.4660 


316.66 333.60 356.23 375.29 


F7,m 


1.4142 


2.8284 


5.0624 5.3332 5.6568 


45.2544 


362.04 


5.7926 


23.726 


6.0739 


1.5549 


398.06 


F8,m 


1.5000 


3.0000 


6.0000 


48.000 


384.00 


6.1440 


25.166 


6.4425 


1.6493 


422.21 


F9,m 


F10,m F11,m F12,m 
1.5803 1.6875 1.7778 1.8984 
3.1606 3.3750 3.5556 3.7968 
6.3212 6.7500 7.1112 7.5936 
50.5696 54.000 56.8896 60.7488 
404.54 432.00 455.12 486.00 
6.4729 6.9120 7.2819 7.7759 Kilo 
26.513 28.312 29.827 31.850 Mega 
6.7873 7.2478 7.6356 8.1536 Giga 
1.7376 1.8554 1.9547 2.0873 Thera 
444.81 474.99 500.41 534.35 Thz 
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Abstract: 


Immortality, in the personal sense, is defined as the potential to freely choose the moment of individual death, 
rather than having the meaning of eternal life. Man is a symbol and metaphor-creating being who apprehends 
the world through his imaginary power. The desire to give a place to an “inevitable” individual death, has led 
mankind to many powerful immortality symbols, of which some of the most important ones will be discussed. 
Apart from individual immortality, the term is also used in relation to collective survival of mankind as well as 
an ultimate rebirth of our universe. 

Cell biology shows that humans are programmed to die and daily experience shows that we cannot escape 
fatal wear of our body. But should we really be satisfied with our mortal organism or should we declare war on 
this ancient enemy, and rather decide that death is not invincible? Genetic and nano-technological 
interventions in our body will become possible, but obviously will raise many ethical questions. How will the 
future on our precious planet evolve with regard to individual life span and the quality of life of its inhabitants? 
And how dominant will biomedical technology become in further pushing the limits of longevity ? Molecular 
and genetic aspects of current longevity research shed a spectacular light on the first attempts to master 
immortality. 

We entered the era of digital immortality while broadly experienced transcendental awareness suggests 
mental survival. Some claim that dying is only virtual on the basis of quantum physics and is being interpreted 
as one form of conservation of information. 

Transhumanism advocates that mankind may become the first species in evolution to create its own 
successors. Human/machine hybrids (cyborgs) will be designed and the universe might be finally recreated by 
super-intelligent civilizations, providing a cyclic process of rebirth of our universe. 


Introduction 


The author defines immortality as the potential for humans or mankind to freely choose the moment of 
(individual) death, rather than using the term in the sense of eternal life. Man is a symbol and metaphor 
creating being who knows the world through his imaginary power. The human desire to give a place to the 
seemingly inevitable death, has led to many powerful immortality symbols and opinions (see Fig.1), of which 
some of the most important ones will be discussed in the following . For example, we may distinguish between 
individual survival (of the self) versus collective immortality (of humanity). In addition, we know terms such as 
living on in the other (through our offspring). In addition, people may live on through their works (for instance 
digital immortality), or one may put hope in developments in technological and biomedical life extension. 


Immortality 


Man can not live without a continuous belief 
in something indestructablein himself ........ Kafka 


All that is not impossible now, 
will ultimately happen Michio Kaku 


I do not want to become immortal 
through my work, I simply do not want to die. Woody Allen 


Death is not something we should worry about: 
when we are still here, death is absent, 
and if death is present, we are not longer here. Epikuros 


Fig. 1: Philosophical statements about (im)mortality 


An incredible amount of thought has been written about (im)mortality. When these terms are "Googled" one 
will find hundreds of thousands of hits and the amount of literature is literally overwhelming .There are even 
academic dissertations written about the subject and some of them are really excellent ! (van Bergen, 2002, 
Vidal, 2012) 


In this essay the author will take a position of a "neutral" observer of this information and review a number of 
critical issues and opinions, albeit on the basis of a personal selection. These various aspects will be dealt with 
without much value judgments, so that the readers in their own way can judge their relative importance and 
value. It will become clear that immortality is a multilayered concept that deserves an integral approach. Some 
rightfully state that we should pursue "immortality" only in the brief life given to us. In this way we may finally 
become fully aware of the perfect intertwining of life with nature and the cosmos and become reconciled with 
the temporality of our existence, in favor of those who come after us. [Cave, 2012]. Although this is a sensible 
attitude, it is certainly not the whole story, as will be shown in the following. 


1. Immortality in a historical perspective 


The desire for immortality fascinated mankind already from the beginning of human history 2200 years BC, ( 
see link Epic of Gilgamesh, Fig. 2). This mythological king, who sought immortality, was convinced to find it in 
the form of a plant which, according to the myth, after eating it, would provide eternal life. He plucked the 
particular plant from the seabed through tying heavy stones to himself, in order to lower his body to the 
bottom of the sea. Back on the beach, however, he fell asleep and after waking up discovered that it was stolen 
by a snake. This is probably typical for this type of quests, thinking that you have your hands on immortality, it 
eludes again at the same time! Gilgamesh seems still alive also in this time, albeit in the virtual world of 
computer games (see upper right inset, Fig. 2) 


Pyramids in Egypt were the supposed burial tombs of the pharaohs, but subsequent interpretations indicate 
that these enormous structures, with a still unexplained construction technology, in fact were intended as 
"soul-moving machines". Retrospective cosmological calculations suggest that the typical inclining channels of 
the burial chambers, appeared to be aimed precisely at those stellar constellations in which the Egyptian Gods 


were supposed to house, calculated back to the period of the probable construction of the particular pyramids. 
So Egyptians thought to acquire immortality through thorough cosmological knowledge! 


Fig. 2: The Gilgamesh Epic in stone and modern computer game 


2. Health technology: hope for life extension? 


Man dies from trauma, disease or aging: all three processes are open to countermeasures (Fig. 3). Aging arises 
partly due to wear, oxidation and attrition of the ever more energy costing gene repair. The current and future 
developments in biomedical science offer perspectives for longer and healthier lives, that is, if we do not allow 
the living conditions in our world to deteriorate further (Best, 2012, De Grey, 2007 and 

the link Ageing). 

How old we will be able to become is certainly influenced by our own personal experience and attitude 
towards the meaning of aging. It is common knowledge that growing old is facilitated by an optimistic life style 
and courage to deal with the inevitable problems of aging. Staying healthy, according to modern concepts, 
requires an integrated approach, in which in each stage of the life-cycle, an optimal life style is adopted and 
also a right mix of interventions, tailored to the individual, is chosen. Proper drug treatment 

is an example of such an intervention where major progress was made. 
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Fig.3: Beat aging: we may live up to120 years...and the fountains of youth 


However, medication is often considered too abundant and multiple drugs per individual are sometimes 
uncritically prescribed, especially for the elderly (called poly-pharmacy ). This may lead to fatal side effects or 
even to downright abuse (drug addiction): advanced drug-technology has also its downside ! 


Will we live to 120 and if so , should that be considered as natural or unnatural? 


Long life and virtual immortality is not a new phenomenon in nature (see internet link List of long living 
organisms): not only colonies of primitive protozoa and bacteria are in fact immortal but even some animals 
can become more than 8.000 years old! (Fig. 4). The oldest human, recorded so far, was a French woman, 
living up to 122 years. She appeared quite smart at that age: when a journalist visited her for her birthday and 
after the interview said: well , see you next year perhaps, she answered: | count on that, you do not look too 
bad to me ! 


In the circles of gerontologists and transhumanists (see link Transhumanism), it is strongly believed that life 
span can be boosted to an average of 120 in the coming years, through preventive health measures. At the 
time that this is achieved, genetic engineering will be developed to such a perfection that quite soon after that 
an average of 250 years is within reach, including an appropriate quality of life .... The famous British 
gerontologist Aubrey De Grey tries to proactively deal with concerns people might have with his focus on 
extreme longevity research. He covers several contra-arguments such as overpopulation, immortal tyrants, 
only the rich, first things first and playing god. And also discusses some other often heard remarks: | don't even 
want to live to 1000; I'm too old to have any chance of benefiting; we should focus on curing disease and 
feeding the starving first; let's become better people first — we don't deserve long lives; we should focus on 
postponing frailty, not death; life is already long enough to do the full range of what life offers; we'd be 
denying future generations the right to be born; this would not be saving lives, it would be extending lives; 
we'd forget so much about our youth that we wouldn't be the same person. De Grey states that this is a new 
perspective for those individuals who do not simply accept a restricted life time of 70-80 years and sees it asa 
typical human endeavor: modern man always pushes his limits (De Grey and Rey, 2007)! 


For others, this life-sustaining tendency represents an obvious ecological disaster scenario and is also viewed 
upon as contrary to the idea of evolution (survival of the fittest implies selection and the necessity of dying). 
For example, would there enough space and food for all those people who would wish to live so much longer? 
Yes, say the advocates of life extension: in the western world we now throw at least 50% of our food supply 
away, its production can be much, much higher and the unequal and unjust global distribution of food in fact is 
now the biggest problem. Moreover, they claim, we may eventually inhabit our oceans or ultimately colonize 
other planets. In any case, there seem to be only two choices: a short but powerful life or a much longer but 
perhaps more boring one ... However the latter is a projection on the basis of the present state: why would a 
longer life with high quality in the future be boring anyway? What, on the contrary, would be won through the 
preservation of knowledge and experience ! 
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Fig. 4: Current human life is on the average rather short (70 - 90 years), but even a life span of 120 is now 
possible (see miss Calment ! ). In this century, a 150 years life span may become feasible too and some 
scientists claim that the first human that will become 150 year is already born! Some genes have been 
identified that code for proteins that may promote longevity, (for example SIRT 1, DAF -16 and INS-7). Note 
the variable life span of other species (right above). 


Since the recent genetic / molecular biological revolution, expectations for a rapid development of more 
effective and safer medicines and gene therapy, are high. The latter includes gene correction , replacement and 
foreign gene transfection. More recently it has become clear that composition and expression of our genes is 
not always the only factor in the etiology and / or maintenance of a disease. Environmental factors such as 
over-consumption, stress, insufficient exercise, pollution, hunger and social insecurity are often very dominant 
(Jablonka, 2006]. Our chronic welfare diseases are often over-eating' diseases and there is a huge mismatch 
between our genes and the current dietary patterns. We are not so much victims of our genes as well of our 
collective behavior! (see link Ben Best) 


Healthy food consumption and calorie restriction 


Conversely, there are indeed long lasting and favorable effects on the expression and repair of longevity genes 
by the quality of food that we use (low calorie, high fiber and antioxidants in fresh fruits and vegetables, (see 
Fig. 5) and a modest daily food consumption. It is certainly better to stay relatively lean by calorie restrictions 
and combine that with regular exercise. Research with mice on a low or high calorie diet regimes showed that 
the "fasted" animals lived at least three times longer compared with mice who received excess of food every 
day!. Calorie restriction is both for the young and the elderly individual a "must"... Other crucial advices are 
stress reduction, plenty of exercise, sufficient resting points throughout the day, (e.g, meditation) and last but 
not least, smoking cessation. 
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Fig. 5: The health pyramid: a good basis is plenty of water, fruit and fiber, but refrain from excess of fats 
and sugars (top of the pyramid). Exercise is essential and up to two glasses of red wine a day is fine, but one 
should stop smoking as soon as possible! 


Another important factor is once activity pattern both physically and mentally. Ageing of our complex organism 
is in fact due to loss of complexity of various biological systems in our body (increased entropy over time). In 
order to counteract this, we must put more energy into the system in the form of cognitive stimulation, i.e. 
informational energy, which activates many biological processes. It is advised therefore that elderly people 
actively accept new challenges in their life and maintain much of their youngster lifestyle properties such as 
sports, sex and learning. Intentional cognitive stimulation (i.e. special brain exercises, sense exercises, seeking 
novelty and excellence) will add robustness to their planned positive attitude. The brain should therefore be 
forced to make more decisions and to select the best option among a number of possibilities. An appropriate 
selection itself creates information (Shannon’s reduction of uncertainty). Meaningful information (knowledge, 
experience, wisdom, excellence), via expressive activation of appropriate brain mechanisms, increases the 
energy available to biological processes that then improve repair and maintenance, thus non-ageing. 


Statistically, people who live according to these directions, may live 10-15 years longer than people who do 
not, although there are exceptions to this rule which are due to individual genetic make up. Also the 
psychological factor counts: people who are feeling old , become victim of a self fulfilling prophesy, in contrast 
to those who accept the challenges of life even after sixty and may feel relatively healthy: aging is indeed is 
also something between the ears ...The unraveling of the human genome with its DNA and RNA, opened the 
door to revolutionary and emergent developments in evolution. Examples are gene modification, gene 
replacement, gene transfection, improved gene repair and protection. Even the cloning of individuals will 
become possible, at least in principle. (see Fig. 6). 


Genetic approaches 


Genetic interventions in the humans are, by many, seen as a taboo item, but by others rather welcome its 
potential blessings. This principle ethical divide, may lead to a crucial split in the further evolution of humanity 
(See Greenfield, 2003, Chown, 2007, Post,2004, Goldsmith, 2012) 

Genomics and proteomics now are the "buzzwords" in the life sciences . Our genome with approximately 
22,000 genes, that code for the essential proteins of our cells, contains a sea of information which, as shown 
above, is trapped in the cell nucleus. The DNA is composed of a chain of nucleotides that are efficiently folded 
in a double helix, which, in turn, is packed in the chromosomes in a sophisticated manner. 

The reading of the nucleotide sequence in each gene can only occur when the folded double spiral can be 
unfolded on the spot and each triplet of nucleotides, corresponding to a particular alpha- amino acid, can be 
recognized. Through the reading of the entire gene, the individual amino acids are strung together into a 
specific protein in a, for that gene specific, sequence. This protein will then fold into a three-dimensional 
protein structure. 


The principle of genetic engineering 
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Fig. 6: Gene manipulation by the insertion of a gene (red) in circular DNA strands (plasmids), which is then 
are used for the synthesis of a therapeutic proteins (bottom left). Right: Gene-control (activation on and off) 
by protein complexes (transcription factors) that bind to the DNA promotor strand of a gene with in the cell 
(inset lower right, red, blue and green structure). 


Any gene can thereby give rise to multiple proteins , either by partial reading of the gene or by variations in the 
folding of the amino acid chains. This whole process is subject to strict regulation by specific clusters of signal 


proteins that control whether a gene is really active or not (see bottom right inset in Fig. 6). Genes can, in this 
manner, be turned on or off, and this pattern of gene activations is different for each cell type. This creates the 
200 different cell types in the body, all with a slightly different mix of active genes and thus their corresponding 
proteins. In other words: liver, heart, muscle, - or brain cells do all have the same genes but not the same mix 
of proteins! 


It became clear also that environmental influences are "felt" by cells through modification of their gene 
expression. For example, major stress causes the production of stress hormones that in turn act on the genes 
of certain brain cells such as neurons. Specific genes in these cells undergo chemical modification ( for instance 
by methylation of DNA) and thereby are turned off, so that the corresponding proteins are no longer produced 
( Jablonka, 2006). Consequently, gene expression is changed and cellular functions, as related to the particular 
proteins, are modified. Such changes can even be passed on to the next generation because they also occur in 
the germ cells of the particular individual. This newly discovered process is called epi-genetics and implies that 
the state of our organism is not only determined by our genes perse, but also by the influences of the 
environment via the individual gene expression. For example, it became clear that Holocaust victims, exposed 
to chronic stress indeed can pass certain behavioral patterns on to their children. 
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Fig. 7: A Cell with its organelles( above left) uses oxygen that as a byproduct produces reactive oxygen 
species (free radicals). Oxygen is needed for cellular metabolism , but the reactive oxygen species, are 
damaging DNA and proteins that, on a daily basis, makes many repairs needed, (bottom left). If repair does 
not keep pace with damage, ultimately severe tissue damage is produced and loss of function of organs and 
joints may occur. 


One of the disturbing facts of life is that we finally will end our life due to the fact that we inhale oxygen! 
Although essential for cell metabolism and the production of cellular energy, the major drawback is that we 
thereby all produce very reactive oxygen species (radicals) that react with essential cell components, finally 
leading to dysfunction and death of cells (Fig. 7). DNA repair (500.000 repairs per cell per day), can finally not 
cope with this damage, since the quality of the cellular repair machinery also becomes affected. 


The whole process of gene expression , regulation and repair (Fig.7) is much more dynamic and variable than 
previously thought. The Darwinian evolution mechanisms, such as random DNA mutations coupled witha 
"survival" -directed selection of the variants of these genes, proved to be a rather primitive model. It should be 
stressed that diseases are often based on abnormalities in more than one gene and that such aberrations may 
also depend on individual gene expression, as influenced by the adopted lifestyle and behavior of the patient ! 
Thus disease control may not only require the correction of multiple gene functions or their products (i.e 
proteins ), but also an adaptation of living conditions and/or psychic stability ! (Best, 2012, Post, 2004, Bishop, 
2010, Kirkwood, 2011, Lipton, 2005). 


In practice, immortality is taken to mean not an eternal life perse, but rather an indefinite lifespan, i.e. a 
lifespan without a predetermined end, and thus the abolition of involuntary death due to ageing. In addition, it 
is taken to mean the continual absence of significant age-related pathology. Instead of accepting that our cells 
are programmed to die, it should be investigated if hidden (non-expressed) genes are present that code for 
longevity. If there was a way to activate this 'something' then human biological immortality would be possible. 
If there were one or more genes that code for immortality, and these may have been inactive for millions of 
years: they would have mutated over time and eliminated into oblivion. Take, for example, the genes for 
developing a tail. This ability is encoded in the foetal development and represents an active gene system also in 
humans. However new genetic controls have been added during evolution to overwrite them. The genes exist 
but their action is suppressed or inhibited. Human embryos have tails when they are a month old. Then the tail 
regresses and disappears through action of newer genetic controls, causing apoptosis and remodeling. If we 
would be able to activate the supposed genetic ability for continuing life, then this genetic system could be 
manipulated to operate along a different option, which may lead to a life without a pre-determined end( 
Kyriazes, 2013). 


Scientists are also working now on the "genetic design" of drugs. For instance, chemicals or therapeutic 
proteins are screened for binding to and inhibiting of gene components or gene products. The latter can be a 
protein that in the cell is engaged in the metabolic network that is dysfunctional and may be the cause of the 
disease. In this manner the function of the diseased cell may be favorably adjusted (for example the relaxation 
of blood vessels in patients with abnormally high blood pressure or by influencing specific factors by which the 
folding of proteins is improved (for example, in Alzheimer's disease). However the hunt for the "disease 
genes", that are supposed to be the very cause of a particular disease appears extremely complex and the 
related costs are sky high (800 million Euros for each new drug that comes to the market). Nevertheless, 
scientists still await spectacular developments in this field.... Life extension by genetic modification certainly 
lies in the future as a reachable goal (Fig. 8). Yet, gene manipulation should always be accompanied with 
proper societal guidance and be preceded by a well-organized public debate about what is ethically justified 
on the long term ( De Grey, 2007, Post 2004, Weiner, 2010). 


This is also true for the genetic aspects (for a number of relevant genes in this respect, see Fig. 4) . A likely 
development is the modification of gene expression or even the addition of foreign genes that may enhance 
normal bodily functions. For example, there are current thoughts on the injection of viral carriers with a 
specific gene that promotes the production of a certain type of muscle cell that can largely improve the 
performance of athletes ...., doping in the future may therefore be gene-doping ! 
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Fig. 8: In-utero gene transfection (left) and gene therapy to produce a therapeutic protein (right). 
Survival by cryopreservation 


Programmed freezing and preservation of deceased individuals (called cryopreservation), in order to revive 
such individuals at a later time, when a definite cure for their disease is available, is already initiated by a 
specialized organization in the USA that, until now, keeps about 40 bodies in liquid nitrogen storage 
compartments (see Fig. 9a and link Cryonics). This requires a programmed freezing technology and injection of 
preservation fluids to prevent freezing damage to tissues. Even more complex is the de-freezing stage that still 
have to be fully mastered in the future. Anyway this seems a quite silly endeavor, since after all, it would be 
sufficient to store some individual stem cells in order to clone a young and healthy individual (see later). Even 
if this extremely costly procedure would be fully accomplished and the particular disease could be handled , 
the particular individuals would wake up in an environment that would be completely different from the 
previous one (relatives, societal conditions) so that, through the necessary adaption to the new situation, much 
of the original individuality would be lost. 


An obvious complicating factor in the therapeutic intervention with drugs in our organism, is the sheer 
multiplicity and redundancy of cellular processes in each of our cells. Intervention with a single process by 
drug therapy will inevitably lead to either compensation reactions or to subtle changes in the whole organism 
that may be detrimental to the individual on the long run. We have no less than 100 million times a million cells 
in our body, which somehow work perfectly together and during the life also are replaced regularly! Each cell 
is, in itself is already a complex machine having at least 100.000 different functional proteins. About the fine 
regulation of this beautiful multi-cellular system we still are largely in the dark, although considerable progress 
have been made in the study of processes leading to aging and death in the last 20 years. 
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_ Cryonics: the art of freezing and thawing... 


Fig. 9a : Survival of the individual by cryopreservation of whole body or brain: a good idea ? 
Cell rejuvenation 


Aging is characterized by a progressive decline in cell and tissue function in multi-cellular organisms. Cells 
continually experience stress and damage from internal and externalsources and their responses range 
from complete recovery to cell death. 

Proliferating cells initiate an additional response by adopting a state of permanent cell-cycle arrest 
commonly known as cellular senescence. Cellular senescence is a state characterized by an inability of 
cells to proliferate despite the presence of sufficient nutrients and mitogens while maintaining cell 
viability and metabolic activity. There is mounting evidence that stress response termed cellular 
senescence links multiple pathologies of aging. Great progress has been made in the past decade in 
understanding an ever growing number of stimuli that induce senescence and linking these mechanisms 
to cancer protection and aging. Anti-aging compounds regulate energy metabolism and ROS-induced 
stress pathways. However, there are many gaps in our understanding of the complex role of cellular 
senescence and accompanying degenerative and hyperplastic diseases of aging. 


Recently it became known that removal of senescent (outdated) cells (Fig 9 b), that remain intact for too 
long in the body during aging, can yield major improvement of health. By programming of immune-competent 
cells that selectively destroy such cells, a dramatic rejuvenation of the respective tissue can be attained. 
Senescent cells, in between healthy cells (Fig 10, below, in the center) release alot of harmful inflammatory 
substances that negatively affect the quality of life. The inset at the bottom of Fig. 10, shows a (relatively 
large) mouse after such an immunological treatment compared to an aged non-treated animal (Naylor et al, 
2011,Treadwell, 2006). 
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Fig. 9b: Various factors that contribute to the generation of senescent cell in dividing and not-dividing cellss 


Could the life prolonging effects of calorie restriction and removal of senescent cells be mimicked by the action 
of appropriate medicines? Last year, research convincingly showed, for the first time, that a drug could extend 
life span in mammals. The particular drug is rapamycin, a medicine prescribed to prevent rejection of 
transplanted organs. Despite its reputation as an immune inhibitor, earlier studies with worms and flies 
suggested that it might mimic the anti-aging effects of calorie restriction. And when researchers at three 
different U.S. labs gave it to late-middle-aged mice, the results were stunning: the life expectancy of the aged 
males was boosted by about 20 percent, that is on the average more than 15 years in human life span. It works 
by blocking a single protein — an enzyme called TOR or ‘target of rapamycin’. TOR is the center of a massive 
signaling network in the cell, TOR influences how cells grow and divide, how rapid proteins are manufactured 
from RNA, and how unwanted components are recycled in the disposal units of the cells called lysosomes. 
Blocking TOR by rapamycin type of drugs, increases removal of dysfunctional proteins and organelles in cells, 
as well as helps to destroy cripple (senescent) cells so that damage by these tissue components is restricted 
and the aging process is greatly retarded. 


Rapamycin’s new powers were discovered as part of the National Institute on Ageing Interventions Testing 
Program , an ambitious research program that tests potential life-extending chemicals in mice. Green tea 
extract, aspirin, resveratrol (found in red wine) and simvastatin are all potential candidates, and it is quite 
possible that other already existing drugs could have life- prolonging effects. Supporting this idea, is the 
finding that metformin, an anti-diabetes drug , that steadies blood-sugar levels in people, clearly mimics the 
effects of calorie restriction on gene activity in mice. It has been shown to extend a healthy lifespan, even in 
non-diabetic rodents. More than 50 million prescriptions for metformin are written annually in the U.S. This 
means the anti-aging revolution may already have been accidentally launched! Years from now, we may 
discover that long-term use of metformin by diabetics increase their healthy lifespan far more than can be 
explained by its effect on their blood sugar levels. There’s already evidence that people on metformin have 
lower risk of cancer, dementia, heart failure and other diseases of aging. This suggests that such drugs, if 
proved safe to take chronically as preventive medicines, would have unprecedented efficacy in ameliorating or 
warding off obesity-associated diseases, regardless of whether they induce weight loss or not. 


Would such interventions lead to a sharp rise of health care costs because people simply live longer or would it 
rather spare costs because these older persons remain longer in a good shape? 
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The proof for the latter came out in 2003 in the New England Journal of Medicine. Analyzing Medicare data, 
federal researchers showed that elderly people in good shape at age 70 — meaning they had no difficulties 
performing tasks of daily living such as walking and shopping — could expect to live up to 84 years, while after 
70 they had average, cumulative health care bills totaling $136,000. In contrast, less healthy 70-year-olds with 
at least one limitation in daily-living activities could expect to live up to 81 years —three years less — yet had 
cumulative medical bills of over $145,000 during their shorter remaining lives. Thus, boosting longevity with 
anti-aging medicines might well lower Medicare expenses on a per-capita basis. 
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Fig. 10 : Above: The "oxidative stress" hypothesis of aging. Cell damage occurs through oxidative reactions 
on DNA and proteins by oxygen radicals (red dots) occurs especially in metabolically unstable individuals, 
such as mice ( upper left) and humans with obesity. Proper countermeasure is major calorie restriction in 
the diet or removal of senescent cells (below, right). 


In the meantime the research on anti-aging drugs is rapidly growing. As mentioned earlier, Metformin 
alleviates a range of age-related disorders in experimental animals and humans, including insulin resistance, 
diabetes, metabolic dysfunction, cardiovascular disease, cancer development and spread, and cognitive 
dysfunction. It may even increase 5 year survival in elderly humans. Rapamycin and related agents increase 
lifespan in mice, delay age-related adipose tissue loss, alleviate frailty in old mice, decrease heart failure, 
cancers, cognitive impairment, and immune dysfunction in mouse models, andenhance antibody response to 
influenza vaccination in elderly humans, among other Ruxolitinib, a JAK1/2 inhibitor in human application, 
alleviates age-related adipose tissue dysfunction, insulin resistance, and stem cell dysfunction in old mice 
Importantly, ruxolitinib reduces frailty even in very old mice, a circumstance once believed to be impervious 
to interventions. Ruxolitinib partially corrects reduced strength, body weight, and appetite, which are 
features of frailty, in older humans with myeloproliferative syndrome, without affecting their underlying 
hematological condition as manifested by clonal myelo proliferation assays. SASP inhibitors may alleviate 
conditions related to aging and cellular senescence when administered intermittently. 


A number of promising compounds called Senolytic agents, that work via this Senescent Cell Anti-apoptotic 
Pathways (SCAPs), have been found. Examples are Dasatinib, Quercetin, D +Q, Navitoclax, Piperlongumine and 
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FOXO4 related peptide, (Kirkland andTchkonia, 2017), mostly by testing these agents in cell lines or small 
animals (mice). 

In fact one could say that it's an exciting time to be an elderly mouse..... Researchers believe that by removing 
senescent cells (cells with a persistent damage response), which naturally accumulate with age, senior rodents 
can re-grow hair, run faster, and improve organ function. This strategy may bring us one step closer to the 
"fountain of youth," says researcher of aging Peter De Keizer, 2016 of the Erasmus University Medical Center in 
the Netherlands. In an Opinion published in Trends in Molecule Medicine, he discusses the milestones the field 
still needs to hit before translation in humans is ready for discussion. 


Fig. 10 A: Processes that play a role in the Inhibition of the generation of FOXO4 by FOXO4- related peptide 
at various levels from molecular to intact organism. FOXO4 -related peptide prevents the combination of 
FOXO4 with p53 and in this manner stimulates apoptosis and thus removal of senescent (sick) cells, leading 
to obvious changes in the fitness of mice. 


The removal of senescent cells, in general received renewed interest as a therapeutic option to combat some 
aspects of aging. As mentioned above, researchers noticed that these permanently arrested cells accumulate in 
mature tissue and that some of them secrete factors that are harmful to tissue function and impair their 
neighboring cells. To explain what causes this noise in the system, De Keizer, 2016 proposes a "senescence- 
stem lock model" in which the chronic secretion of pro-inflammatory factors by these senescent cells keeps 
neighboring cells in a permanent stem-like state and thereby prevents proper tissue renewal. 


"When bringing in a defective car for repairs it is insufficient to remove the rust and broken parts; you also 
want to replace these," says de Keizer "A perfect anti-senescence therapy would not only clear senescent cells, 
but also kick-start tissue rejuvenation by stimulating differentiation of nearby stem cells. This may be 
complementary with, for instance, the exciting approaches recently made in the field of transient expression of 
stem cell factors (Cell, 10.1016/j.cell.2016.11.052)." 
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There's still much basic research to be done before humans visit their local rejuvenation clinic for their annual 
shot of anti-aging serum. Identifying potential safety issues or off-target effects, which is currently 
understudied in rodents, is a major part of the process. (Senescent cells do have a temporary role in wound 
healing, so you don't want to eliminate them when you are injured or at the wrong point in time) 


De Keizer sees three milestones for realistic translation of an anti-senescence approach: 


-Milestone 1: Proof of Concept. Several studies have already addressed whether senescence is a cause of aging 
and whether its elimination stalls this process. By taking out senescent cells, naturally aging mice lived 25% 
longer, which is evidence that it could be possible in principle. 


-Milestone 2: Safe therapeutics anti-senescent drugs are already being tested, but none of them have yet to be 
deemed safe because they also target pathways expressed by non-senescent cells. It is likely that this marker 
will be passed in the near future. 


-Milestone 3: Reversal of aging. Finally, researchers will need to identify whether clearance of senescence can 
also be applied retrospectively to counteract features of natural aging that have already manifested. Although 
aging does seem like it can be stalled through therapeutic compounds, it remains unclear whether age-related 
diseases can be completely deterred. 


With regard to the FOXO4-related peptide, that is relatively easy to synthesize, non-official products are 
currently advertized via internet, and some individuals have even been starting self-therapy, despite the fact 
that long-term side effects have not yet been studied, and human effectiveness is unclear. 


Conclusion: It is certainly not excluded that, even in the near future, combinations of gene therapy, healthier 
lifestyle and appropriate medical interventions, may lead to a substantial extension and quality of life(see the 
links for Engineered negligible senescence). 


Stem cell therapy and cloning 


Other examples, apart from gene transfections with life-prolonging genes, is the implanting of so- called stem 
cells into tissues of the diseased organism. Stem cells, prepared from embryonic tissue, can develop into any 
cell type wanted. For example, diseased cells in the brains can in this manner be replaced. For example, in the 
case of the fatal Parkinson's disease (see Fig. 11) promising results have been obtained by local injection of 
stem cells that, in the brain, grow out to dopamine producing cells (West, 2013). 


Recently it has been demonstrated that stem cells from the skin of mice can be manipulated back into 
embryonic cells, and that using these cells a whole series of mice can be cloned (Fig. 11). If such cloning 
technology would be available for the reproduction of man, a special kind of immortality could be achieved 
that hitherto is only known from the world of micro-organisms like bacteria. By activating four different 
transcription factors (Oct4,Sox2, Lin28 and Nanog) in embryonic stem cells, induced pluripotent stem cells are 
produced in which the internal clock of aging is reversed and the cells regain immortality through lengthening 
of their telomeres (see also next section). Interestingly, it was shown that woman that smoke cigarettes suffer 
a considerable loss of telomere length, whereas lower levels of omega-6 fats coupled with increased omega-3 
fats results in increased telomere length. The omega-3 boosting can be achieved by taking 1,500 mg fish oil 
daily and is probably due to the inhibition of inflammatory cytokines. These human studies indicate that it may 
become feasible in the near future to juvenile cells in the intact organism by therapeutic agents(Liu, 2003). 
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Fig. 11: Stem cells (grown on agar, below) and inserted into the brain by injection (left) or the heart (upper 
part right): a breakthrough in renovation and repair of organs! 


De-programming of inborn cell death 


Another possibility to do something about our limited life span, is the genetic reprogramming of cells in our 
organism. The hard fact is that each of our cells (except germ cells) is programmed to die after a certain time: 
our cells are restricted to up to 40-50 cell divisions in our life time. Our death is therefore in fact built into our 
bodies.... From an evolutionary standpoint this is a useful mechanism since it guarantees that our organism 
dies after having accomplished its reproduction task. Also it stops senescent cells to get out of control. Cells in 
which this internal death mechanism is disabled, for example, can turn into tumor cells, growing out to solid 
tumors that invade healthy tissues and may spread throughout the body (metastasis) ! 


One of the processes that determine the life span of cells is the shortening of the so-called telomeres, located 
at the end of each chromosome in the cell nucleus, that is associated with each cell division (Fig. 12). 
Telomeres are repeated short strands of nucleotides at each end of the folded DNA chains which are necessary 
for the DNA chain to stay protected against damage during cell division (see links Telomere and Telomerase). 
At each division of the cell, this telomere becomes shorter, until the cell can no longer repair the damage done, 
and consequently dies. Only one catalytic protein, the enzyme telomerase, is able to rebuild their length. It is, 
except in our germ cells (egg and sperm cells), poorly expressed in other cells in our body. Thus, it seems 
obvious to bring (transfect), the gene encoding the telomerase artificially in our cells, or to activate the 
dormant gene in the cell in order to locally produce telomerase! 
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Repair of telomeres: eternal life? 
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Fig. 12: Telomeres at the end of chromosomes (green, top left and fluorescent yellow, top right). At each cell 
division shortening of the telomere occurs, and the DNA chains will be less and less protected during each 
cell division.. The telomerase is coded by the telomerase gene, of which the expression is normally low, can 
be promoted through the influence of hormones like testosterone. 


Activation of the gene for telomerase is realized via the associated promoter-gene (a type of on- and off- 
switch, see Fig. 12) so that the telomeres can be, at least partly, restored. Sex hormones such as estradiol and 
testosterone stimulate this promoter element, but the production of these hormones in our body is 
unfortunately reduced with age ... Recent research in mice showed that the telomerase gene in that animal 
can be completely disabled by a technique called gene-knock out. These gene- knock out animals , already at 
very young age, show severe signs of aging, such as abnormal posture, hair loss, loss of sperm production, 
reducing the brain size, etc (see Fig. 13 and Jaskelioff et al, 2010). Mice live only about three years and have a 
genome that resembles that of humans, and are therefore very suitable laboratory animals for aging research, 
since in the relatively short life span all stages of life can be studied. 


If one now injects a chemical that activates the promoter of the telomerase gene into these artificially aged 
animals, telomerase enzyme is again produced, and the telomeres of the mice extended. This not only stopped 
the aging of these animals but , to the surprise of the scientists, led to a spectacular rejuvenation, with hairs 
and sperm coming back, while mobility greatly improved and the brain of the animals becoming anatomically 
more normal (see Fig. 13). This animal model demonstrates the importance of telomerase to counteract aging 
and even showed a major improvement in fitness of these animals. Of course the relevance of this artificial 
model for humans remains to be proven. Also it should be realized that there are multiple cellular 
mechanisms, other than telomere function, which influence the aging process . 
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Fig. 13: The enzyme telomerase can maintain telomere length by the insertion of nucleotides (bottom left) at 
the distal end of chromosome. Mice lacking the gene for production of telomerase or mice in which the gene 
is turned off, age abnormal rapidly. If telomerase in these animals is again reactivated, the enzyme is 
produced again and stops further aging and even induces rejuvenation (big mouse with a glossy coat, top 
right). The question is whether such a rejuvenation process may become feasible also in humans (bottom 
right). 


The pharmaceutical industry is nonetheless actively searching for selective telomerase-activating agents and in 
fact there seems to be already one on the market (Fig. 14): an extract from the root of a plant that grows in 
China. Astragalus is the active component, which has been shown to cause an improvement of the immune 
system, which is probably linked to an extension of the telomeres in the immune cells. Incidentally, many of 
the recommended "lifestyle" measures mentioned in Fig. 5, have also be shown to produce a modest degree of 
telomere extension! Thus, telomerase activation seems to be a logical target to battle aging. Yet the risk of this 
therapy is still too large because such measures may also increase the chance of promoting tumors in the 
particular target tissues .The solution here lies in the fine regulation of telomerase expression so that telomere 
repair occurs without causing cancer! Proponents argue that activation of telomerase expression in the tumor 
cells is already naturally high and therefore will not be further increased by the treatment, while the positive 
effect of medicines such as Astragalus on the immune system even would improve cancer treatment. The 
above-mentioned research is promising but awaits further proof in humans, among others since laboratory 
animals have a genome that differs at least 20 % from humans (see Andrews, 2010). 


Conclusion: It is not inconceivable that in the next 50 years innovative solutions will be found for increasing the 
life span of the human body and that in due course, by more sophisticated biotechnological interventions and 
novel therapies, it will become possible to even renew the organism to a significant extent (see links Biological 
Immortality, Life extension and Rejuvenation). Despite solid reserve and skepticism on this claim(Vijg, 2008, 
Post, 2004, Shapin, 2000 and Goldsmith, 2012), one could speculate that about a century from now, people 
may look back with pity on that dark period of humanity around the year 2000, when people still died at an age 
of about 80 years... 
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Fig. 14 : Left: Extension of telomere lenght by sex hormones and by an extract of the plant Astragalus. Also 
the substance resveratrol, from red wine, may have a positive effect on telomere length , cellular repair and 
protective mechanisms. 


3. Do we live on through our offspring or can we survive in cyberspace? 


Continuation of our individual life is not yet possible but what about living on in your children and their 
offspring? This is a popular , but not entirely correct, assumption. It should be realized that children bear only 
half of the genes that are specific for the father or the mother and that their descendants have, through the 
contribution of foreign partners, increasingly diluted genes (Fig. 15). People resemble genetically much more 
their brother or sister, because they have indeed the same genes from both the mother's and father's side. 
The genes and memes (personal mental properties), that are so specific to an individual , are slowly fading 
away with each generation ... 


Digital immortality? 


In recent decades, through the global computerization, a new experience space was created: the colonization 
of everyday life with cyberspace. This development will inevitably change our biological and cultural identity. 
An alternative for living on in the other, is that you live on, with much of your personal information , in 
cyberspace. This is possible now by incubating yourself in the virtual worlds of computer gaming or make your 
expression on Internet as large as possible ....: survival in cyberspace is up for grabs! 

( Kurzweil, 2005, De Mul,2002, Greenfield, 2003, Kaku, 2005 and 2007, and the link Second life). 
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Fig. 15: Continuing personal life in your children (left) or attaining digital immortality (right) 


The degree of expression of an individual on Internet provides in fact a kind of digital fingerprint. A personal 
blueprint or autobiography is easily identified in this immense collective meme library (Fig. 15). This strictly 
personal information is not easily erasable and will ultimately survive our physical existence: digital 
immortality is, in this manner, indeed up for grabs (de Mul, 2006)! 


Virtual reality fills our existence 


Many, especially young, people have discovered the virtual world. Coming home from work with everyday 
chores, they prefer the virtual reality: they are "avatar" in their own world where life is good, human contacts 
satisfying and life more colorful and exciting. There they have a loved one, besides friends and extensive 
possessions (Fig. 16). They play these games according to the rules collectively agreed by the users: you can do 
almost everything but even here there are limits and responsibilities! Interactive games and virtual worlds are 
offered nowadays on a digital square with portals to practically any reality. Naturally, the world of flesh and 
blood is staying on, but the short life that we are awarded can be much more filled and concentrated : 
lifespan itself is not extended, but its intensity may at least be doubled! (see link Second Life). 
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Virtual reality: a second life? 


Fig. 16: Double your life: dive in cyberspace ! 


Will our brains adapt to this colorful exhibition: yes, this will certainly be the case, just like any metaphor or 
story or image changes the wiring of ones overall neural network. Indeed, this intensely experienced virtual 
world changes the very wiring of our brains just like the input of walkmans, phones, television and the internet 
will do: all these peripheral apparatus are in fact extensions of our brain. All of this, per definition, also 
modifies our individual self-consciousness, because that arose through interaction of our brains with the 
environment: without such an interactions we would not develop self-consciousness anyway ! Will cyberspace 
become a factor in the development of future human consciousness? The impact of these developments, on 
the long run, may be a much more drastic than we can foresee now ...Extrapolations of current technological 
developments give clear indications for drastic changes in the evolution of future mankind. The flow of 
information that assails us every day is overwhelming, and according to many, even alarming! 


Many parts of our bodies seem already replaceable by organ transplantation. Bio-chips that continuously 
monitor our metabolic status will support such a development. Is the present world conceivable without the 
computer, Internet and mobile telephone? We seem indeed to externalize increasingly more brain functions 
and it follows that our brain will undoubtly adapt to the situation! It has been claimed that we are already 
cyborgs (in silico bio-hybrids) ( Clark, 2000, Fig. 17) ! Will this technology be our salvation, because we can 
ultimately substitute our fragile organism by indestructible hardware?. In that case, there is no need at all to 
intervene in our genome in order to extend our life span! Anyway, a parallel development of cyborg - 
technology and gene manipulation seems obvious (Greenfield, 2003, Kaku, 2005 and 2007) and that these 
techniques may be finally combined into a novel species: our “mind children” that may become our 
successors in evolution (Kurzweil, 2005). It could be argued that the death of the individual organism is 
necessary so that evolution will continue refining and increasing the level of complexity and intelligence 
through the continual and progressive variability of the offspring. But it could also be argued that this may be 
true for any other organism except for humans. It may be the case that modern humans represent the highest 
point of procreative evolution, and that further refinement of intelligence through procreation is now 
becoming unnecessary. Intelligence can now reach higher hierarchical levels not through evolutionary 
variability (i.e. the evolution of the offspring through procreation) but through personal development, i.e. a 
personal, self-centered developmental singularity process. If we could indeed be programmed to live 
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indefinitely, the hierarchical progress can develop through perpetual learning, experience and intellectual 
sophistication which can continue to evolve in the same individual. Organisms with lower intelligence must 
indeed follow the path of death/rebirth (as required by the Disposable Soma Theory) in order to attain higher 
complexity through natural selection, whereas such modern humans have now attained the highest possible 
intelligence level afforded by procreative evolution, and do not need further development through this 
particular route (Kyriazes,2013). 


It is important that we think thoroughly about these possible developments, in order to keep destiny in our 
own hands. For example, "science fiction" literature is a useful reflection of such projections of the future, 
because in this art the incredible becomes reality and a framework is created to analyze social developments 
in its ultimate consequences. 

These projections of the future, in turn, affect the existing science and art as they have done in the past. Who 
does not know the examples of visionaries like Leonardo da Vinci, Jules Verne, George Orwell and Isaac Asimov 
(the first robot laws). How strong is the influence of our projections of the future on actual development? Are 
the films Star Track, Al and | Robot interspersed with virtual images or do they represent a "self-fulfilling" 
prophecy of the future of humanity? Yet, the fear that robots will become conscious and will overpower a 
weakened mankind is a misconception: we will have to collaborate with artificial intelligence in order to cope 
with the many new challenges (see Fig. 17). 


Transhumanism: Are we already Cyborgs ? 


Fig. 17 : Artificial intelligence and robot science: a necessity for mankind in the 
future to cope with an excess of information and technology! 


Is in the future the human organism replaceable? 


Each human cell is, as mentioned earlier, in itself a complex machine that is programmed to a relatively short 
lifespan. In addition many imperfections have evolutionarily slipped into the human organism. Impressive is 
the sheer multiplicity and coherence of the hundreds of thousands of cellular responses in each of these cells. 
This also applies to our brain. In the 100 billion brain cells (neurons) in our brain self-awareness is manifested 
as a virtually unexplained phenomenon. Will it become feasible in the future to design a completely new 
organism on the basis of synthetic biology and / or cyber technology? Can our personal autobiography and 
self-awareness be "uploaded" in a less ephemeral hybrid life form or in advanced robots?( Kurzweil, 2005 
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„Tipler, 1994, Moravic, 1999). 

Depth scanning of the brain and "uploading" of brain activity patterns up to a complete memory in advanced 
computers can be an ultimate goal in the distant future. Would it be possible that our "mind" eventually will 
feel more at home in a reliable machine instead of the vulnerable and mortal human body? In particular for 
nanotechnology there could be a role here (see Fig. 18). It will, at least according to some experts, become 
reality in the coming 200 years that super small "sensors" injected into the bloodstream will be engineered to 
pass into the brain or other tissues and organs of our body, with the aim to monitor relevant cellular functions. 
This, includes scanning of the whole circuitry in our brains. Such nanobots are instrumented to transmit this 
information to a remote machines that than maps our personal profiles at any time on a continuous basis. 

All of these points are seriously considered in the field of "Transhumanism" science. Robot technology and 
current research on artificial intelligence indicate that if this trend continues, within 50 years, home computers 
will be build with the capacity of the human brain and may easily contain the entire global bibliography, 
implying everything that ever have been written or printed ! 


The Nanobot: surgent or sensor... 


Uploading 
of brain 
activities 
inthe 
computer 


Fig. 18: Scanning of neuronal brain networks (inset below), using nano-sensor technology that enables 
uploading of individual information (inset top right). Here a so called nanobot is depicted that selectively 
attacks dangerous cancer cells in the bloodstream. 


This will be combined with the building of self-learning computer systems, going through the same 
evolutionary process as the human brain, but in a fraction of the 100.000 years that the humans brain evolved. 
In this manner incredibly intelligent machines will be created( Kurzweil, 2005 ,Tipler, 1994, Moravic, 1999). 


In general, the societal impact of this development will be astounding. If we realize that even a technical failure 
in the booking computer of an airport, nowadays poses a huge chaos, it is clear that to deal with the 
complexity of our society, our future world will be largely run by artificial intelligence. An interesting question 
is whether that kind of artificial brains will be aware of themselves and of the environment with which they 
interact. Will people become a kind of extended robots or will robots evolve to human-like machines? (Fig. 
17). Will robots be able to develop empathy and be programmed to act as our best friends, or will they instead 
become a potential threat as pictured in well known SF books such as “2001, A Space Odyssey” and movies like 
“I Robot “, and the "Terminator" series ? 
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And how will the future world look like thousand years from now ? It should be realized that this technological 
development exhibits an exponential nature: in the 20th century the knowledge doubled every 10 years, now 
it doubles each year! (Kurzweil, 2005) The conditions at the end of this millenium will greatly surpass our 
wildest dreams. Anyway, It may well be that the development of artificial intelligence will prove to be an 
ultimate resort in the cascade of information that will engulf us: the computer /robot may become even more 
than our best friend : an indispensable instrument in survival of the human race... 


4. The physics of the future and its implications for immortality 


In the foregoing it was assumed that the individual life is finite, in spite of the advanced measures to prolong 
life that will become available: death seems ultimately unavoidable. However, there are theorists, such as 
some quantum physicists, who at this point come to a very different conclusion: namely that dying , in fact, is 
impossible! Our body cannot escape its demise, but according to them, the information that determines our 
overall personality and continually reflects our lives, will remain: the law of conservation of information . 
This idea is, as mentioned before, borrowed from modern physics, especially quantum physics. Although at 
first glance it seems an unreal idea, it is perhaps somewhat more compelling when one realizes that what we 
perceive of the world is likely very limited and forms a very inadequate representation of reality! In the 
underlying coherent reality (see Fig. 19), which is described by quantum physics, the preservation of 
information is a prerequisite . Therefore, in the framework of this essay, it makes sense to discuss these 
scientific developments in some detail (Forberg, 2006, 2007, Greenfield,2003, Capra, 1996, Lanza, 2012) 


In the 20th century the standard model about the structure of matter and its building blocks, the elementary 
particles, was created. This model at the micro level and the accompanying quantum theory, however, were 
not consistent with the description of the macro world of the Universe as, in particular, is described in 
Einstein's theory of relativity. There are now desperate attempts to develop a "theory of everything", that 
should adequately describe both aspects. One example of this is the String theory or, even better, its successor: 
the M-theory.The basic idea of the String theory is, that not the real elementary particles, such as electrons. 
protons, photons and quarks, are the building blocks of matter, but rather much smaller elements that can best 
be described as a sort of strings that can vibrate at different, discrete, modes. Each of these different vibration 
patterns corresponds to a particular elementary particle. This implies that at the smallest physical level, even 
our brain, is an assembly of vibrations! 


In addition, quantum physics tells us that particles may at the same time behave as oscillations (waves), by 
which they can interfere with each other and can produce a sort of mixed waves, called superpositions. The 
structure of reality therefore seems much more flexible than thought on the basis of solid particles. Moreover, 
particles that belong to each other, in term of their properties (e.g. their polarization and rotation or spin) are 
always linked even over huge distances: if you the change the spin of one particle the paired particle spin is 
altered too. This strange phenomenon was called “quantum entanglement”. 

That such particles are somehow intertwined does not mean that they are exchanging signals, but that they, in 
one way or another, are correlated. This was for quantum physics such as David Bohm and many others, a 
reason to assume a "quantum wholeness" an idea that really means that everything in the universe is 
connected ("entangled ( Meijer, 2012, Meijer and Korf, 2013). This entanglement of everything cannot be 
detected directly or felt by us. Our individual consciousness is so dominated by the overwhelming sensory 
input from our senses that we are rarely really aware of this kind of connectedness. According to Bohm, such 
hidden phenomena are due to fact that they are part of an underlying quantum information field that is 
present always and everywhere ( thus is non-local) and that, according to Einstein and Minkowsky, exhibits a 
four-dimensional structure since it contains a complete time dimension: past, present and future are 
represented in this domain. 
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Superposition of Waves 


Fig.19 : Elements of quantum physics: uncertainty of position of particles, wave / particle duality as 
demonstrated in the double-slit experiment (upper part),as well as entanglement (non-locality) of particles 
at great distances, the phenomenon of coherence/decoherence and superposition of waves (lower part). 


Such a quantum field does not exercise influence through the use of forces, as is the case with electromagnetic 
fields, but does so through the exchange of energy that is continually reallocated in a dynamic process. Building 
and decomposition of matter are, in fact, caused by absorption and release of (virtual) photons and matter can 
thus, more poetically, be envisioned as "light captured by gravity." The virtual particles of the field can in this 
manner also provide an energy exchange between the physical reality and the non-zero local field to which 
they belong (Fig. 20). Even the force of gravity, a yet poorly understood phenomenon, may be related to this 
field, because it has a retarding effect on the movement of material: so-called inertia. Both aspects also 
underline the possibility suggested by Penrose that quantum gravity is instrumental in the capture of quantum 
information in our brain (Meijer and Korf,2013). 


The infinite consciousness: an information field? 


This particular quantum energy field is also seen as a giant hologram (see, for instance, Steven Hawkins and the 
Dutch scientist Gerard van 't Hooft) that permeates everything in the universe. It is considered by the physicist 
and systems theorist Laszlo as an universal information field (Laszlo, 2006). Consequently, each of us is 
supposed to be in contact with the field through wave interactions. So we are in fact connected to a general 
energy field, which penetrates our bodies constantly (Meijer, 2012). The information exchanged is not only 
used for a deeper form of coordination but probably also for the creation of meaning. A number of prominent 
scientists scientists who laid the foundations for the hypothesis of the quantum brain: the Nobel Prize winners 
Wigner (quantum physicist) and Eccles (neurologist), the quantum physicists Bohm, Stapp, Goswami and Wolf, 
the neurologist Pribram and mathematician Penrose, initiated the idea that our brain may functions as an 
interface between the individual and the collective consciousness that is stored in this quantum field. 


Ervin Laszlo, 2006, states that the universe, in this way, exhibits a kind of universal memory and that all 


experiences are stored in, what he calls, the Akashi field, an term that is also encountered in the Eastern 
religions. The basis for the existence of this field derived Laszlo from the, so called, torsion fields / vacuum 
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Fig. 20 : Left: The universal, all pervading "zero energy field" as a vacuum with fluctuations of quantum 
waves or particle/antiparticles (insets right). Through superposition and photon polarization) information 
storage is possible. Two plates at a very narrow distance (left below) show attraction since the virtual 
particles outside can exert more pressure than the spatially expelled particles inside (the so called Casimir 
effect that demonstrated the universal presence of zero point energy). The anti-particles travel in a reversed 
time mode. 


Recent experiments showed that teleportation of particles is based on sending complete information on that 
particle over a wide distance, by which at that distant site a solid particle is created: thus matter arises from 
information. The renowned scientist Anton Zeilinger therefore concluded that information is more 
fundamental than matter and energy. It became also clear that such an universal information field can also be 
seen as the source of the origin of the Universe (see also the link to” Information Universe”, in the references). 


In the next sections we will explore the possibility that also personal information is stored in this domain and 
can be instrumental in the realization of an fundamentally different modes of immortality. In other words 
immortality could be considered as the conservation of information. 


5. Transcendence of the individual self 


This section addresses the, so called ‚transcendental phenomena in human experience. Detailed investigation 
shows that also in this area scientific research of high quality has been done in Europe as well as a great 
number of top universities in the USA. With the term " quality research” we mean that it is properly designed 
research with sufficient built-in controls, professional statistical analysis of data as well as publication in peer- 
reviewed journals. Yet the recognition for this ground braking work by "mainstream" science is often rather 
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thin, because one tends to deal with the particular results in a rather conservative way on the basis of usual 
reductionist and materialist frameworks. 


Scientists who upfront reject scientific results, that do not belong to the(temporary) consensus , are evidently 
counterproductive in the advance of science perse. When in this area “the wheat is separated from the chaff” 
(and that is needed in all areas of science), it is discovered that there is overwhelming evidence for the 
occurrence of so called extraordinary experiences (anomalies, see Jahn and Dunne, 2007 Radin, 2006, 1996) . 
It is therefore worthwhile to keep these phenomena against the light, in the framework of modern physics, in 
order to see what they mean for our current view on the world and how we could get a finger behind the 
mechanisms that are in play here. It is also of great importance for science in general to seek the fringes of its 
disciplines, because historically it often appears that the real breakthroughs occur especially in these areas (Fig. 
21). Of note, the scientific debate between materialistic and idealistic worldviews runs as a red thread through 
the history of science and philosophy, and, for example, is now prominent in the major discussions on the 
nature of consciousness , as well as in the dialogue on the relationship between science and religion. 


Transpersonal psychology: the reality of 
a transcendental experience... 
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Fig. 21: Transpersonal experiences: the researchers (bottom right), the techniques for them to arouse or 
experience (top right) and the postulate of the internal filters in our brains (top left). Personal information 
from a supposed quantum field, is experienced as clairvoyance or described as an inner voice (called 
“Daemon” in classical Greece philosophy). 


Religions have had a very unbalanced role in the cultural evolution of mankind: useful unifying visions of 
society to the most horrific acts that humans have ever committed. Modern brain research indicates that 
religious and spiritual experience is associated with various brain structures and that immanent evolutionary 
spirituality is deeply embedded in human nature (Carter, 2013, Lanza, 2012, Wolf, 2008 Peake, 2008). 


Whether individual consciousness is retained in any shape or dimension beyond death is currently intensively 
discussed in relation to various types of transpersonal experiences, in near-death experiences (NDEs), mystical 
experiences and in "channeling" (receiving very complex information , large texts or images from an unknown 
source). Is our brain somehow a signal receiver for information from a "superconscious" domain (Jahn and 
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Dunne, 2007, Peake, 2008, Radin, 2006) ? 
Consciousness beyond space and time in the Near Death Experience 


In line with other Near Death Experiece (NDE) investigators, particularly from England and the USA, the Dutch 
cardiologist Pim (van Lommel, 2001, 2007), proposed an own vision on consciousness. In his book 'Endless 
Consciousness’, he argued that consciousness may not really an epiphenomenon of the brain, but is rather an 
autonomous phenomenon, independent of the physical body. In such phenomena as consciousness, we must 
also bear in mind that there is a continuous exposition of our individual consciousness to the outside world : 
without the imprint of the outside world, personal consciousness could not arise anyway. Our brain should 
therefore always be seen in relation to a flow of information from the other parts of our body and also the 
signals we receive from and send away to the world around us. This flow of information includes the 
interaction with the invisible, but ever-present, quantum wave world, that after all is as real as the material 
world of particles : matter and mind are complementary aspects of a unified reality. 


Ultimately, all our senses are based on only electrical impulses propagated through the nerves to the brain, 
where they activate networks of neurons and then somehow are translated into a perceptions. Sight, hearing, 
taste, smell and touch are thus, in materialistic terms, fundamental similar, because all these different sensory 
experiences, arise from electrical stimuli. However, it is still entirely unclear how our individual consciousness 
and self-consciousness become manifest and what the basis is for our subjective feelings such as our individual 
perceptions of color, smell and sound (called qualia). Many scientists today support the hypothesis that this 
kind of experience is not merely based on the sum of neuronal activity, etc. Rather the required 
communication between brain areas (‘binding’) is the result of quantum coherence and quantum 
entanglement in the brain and consciousness is, at least, partly caused by the so called wave / particle duality, 
implying that the elementary particles that constitute our brains are also part of a wave world as postulated in 
the quantum theory. Through this quantum wave aspect, according to this hypothesis, non-sensory 
information transfer to the brain can occur from a universal wave field. Recent research showed that the 
quantum world is not only relevant at the micro level, but also belongs to all of our everyday macro world (Fig. 
26, 27). Quantum phenomena were recently shown not to be solely important for the atomic level. Quantum 
effects were demonstrated in living cells including the essential process of photosynthesis as well as in the 
brains of birds in the detection of geomagnetic fields during bird migration. Therefore it is quite well possible 
that quantum fields played a role in the becoming of living organisms, and are instrumental in the coordination 
of 100 trillion cells that constitute our bodies ( Meijer and Korf, 2013) 


Common features of NDEs 

The research showed that about 20% of patients in cardiac arrest had a mild to profound near-death 
experience. The experiences during a near-death experience appear to be quite universal and have been 
reported worldwide. The experience seems only modestly dependent on age, gender, cultural background and 
religion of the people involved. It happens both to believers and atheists, and also to people who have no prior 
knowledge of the NDE phenomenon (Van Lommel, 2007, Carter, 2012, Elsaesser, 1997). 


The common characteristics (Fig. 22) are: traveling through a tunnel toward the light, a retrospective view on 
the life and encounters with deceased loved ones. Most patients experience an expanded awareness : 
thoughts seem to go faster than during normal waking consciousness. It appears, in many cases that some kind 
of access is felt to an omniscient consciousness that answers every question that a person on earth has ever 
asked. It is scientifically proven by several researchers that these experiences occur during the period of 
cardiac arrest in which both brain activity and the heartbeat are not measurable. The ECG and EEG of these 
patients do show a flat line on the monitor and activity in the cortex and brainstem are not detectable. 
According to current scientific knowledge, it cannot be explained that patients during a near-death experience 
can see and hear more clearly and apparently have an expanded consciousness. In contrast, one would rather 
expect a more limited consciousness. All conventional scientific explanations given for the near-death 
experience, such as oxygen deficiency in the brains, hallucinations, drug use that can be accessed from the 
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recorded data can be altogether rejected. 


For example the often raised argument that the loss of blood supply and a flat EEG does not exclude that 
somewhere there is still little brain activity , especially since an EEG is predominantly a recording of the 
electrical activity of the cerebral cortex, misses the whole essence. Because it's not about whether there might 
be some neuronal activity to measure, but whether there are specific forms of brain activity, that according to 
current neuroscience are considered necessary to experience such a clear consciousness. In vivid dreams of 
this type there are always intense brain activities that can be easily determined. And precisely these specific 
forms of brain activity in the EEG in patients with cardiac arrest totally disappear during a NDE experience . 


Recent developments in physics in relation to NDE 


The phenomenon of near-death experience also raises deep philosophical questions. This experience shows 
that consciousness, under those circumstances, apparently can observe a physical world without involvement 
of the normal senses . There are even documented cases in which during the near-death experience, 
observations were made by the patient at great distances from the body, that later were verified as being 
absolutely correct. The question arises whether our normal sensory perceptions act as a filter for this kind of 
conscious extra-sensory perceptions. From the testimony of persons reporting NDE, it is inferred that their 
perception during near-death experience is faster, broader, more realistic and more pure of nature than during 
an ordinary dream. Also during the use of certain drugs, meditation and rapid change of gravity (falling down 
and traffic accidents), "out of the body" and NDE-like experiences are generated, but they do not have the 
quality and character content of the expanded NDE experiences as they were in many cases reported (see 
Fig.22). 


Recently an interesting study was presented (Venselaar, 2011), in which the NDE is described fully physically as 
a 5- stage process that includes a) separation of photonic consciousness from the body, b)a journey to a tunnel 
of light after strong contraction involving mini- black hole and wormhole modalities and observation of cosmic 
structures, c)being at the presence of light at a border, having a life review and experiencing specific light 
shifts, d) a subsequent return to the body and e) final unification with the physical body. 

Life after life is pictured as a being of light, due to the fact that damaged or dying atoms of our physical body 
release countless photons (light energy). Since our daily consciousness is connected to the brain, these exotic 
photons , are supposed to be be transformed into another broader transcendent consciousness, in which such 
photons are indestructible . The particular photonic body is capable to 'carry' information information about 
who we were and are. 


The panorama of life: better than memory .... 


Impressive is that during a near death experience, the patient is confronted with a full and bright panorama of 
his/her entire life, in which he/she is not only relives the life from his/her own ego perspective , but also from 
the perspective of each person with whom one has been in contact during ones lifetime. This experience from 
the perspective of the other, according to many of the NDE patients is complete, including the thoughts and 
feelings of every person who crossed ones path in life. The majority of NDE witnesses , subsequent to their 
profound experience, live a more conscious life, being more open to others and more interested in the big 
questions of life (see Fig. 22). 
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Fig. 22: The general components of a Neat Death Experience 
Is a NDE only due to previously stored images in the brain? 


The extraordinary near-death experience of Vicky Noratuk showed that even blind people can see again during a 
near death experience! From her birth she had a shrunken eyeball and optic nerve and an undeveloped visual 
cortex. So even if there would be a yet unknown activity of the brains during the near-death experience, she did 
not posses a healthy sense organ that could transfer her visual impressions to her consciousness through the 
brain, nor a memory for detailed images. After she had her experience, she described this as "it felt like the 
place where all knowledge is" . A faithfully executed study with 31 similar cases of blind vision (Ring and Cooper, 
1997), revealed that blind persons, including those blind from birth, do report classic NDEs of the kind common 
to sighted persons. Further citing the article: “Thus, what we have here is an adumbration of a process that 
begins with Mind, fully independent of brain becoming self-referential, that is, becoming identified with 
consciousness itself, and then converting this noumenal consciousness into a dualistic modality that generates 
the familiar phenomenal world. What we have called transcendental awareness is at least the beginning of the 
reversal of that process by which, even though the traces of an everyday dualism remain, the individual is 
enabled, however temporarily, to experience the world from a perspective independent of brain functioning 
and the operation of the senses. Each of these theories formally entails such a state of awareness, and 
specifically in blind persons, during NDEs or OBEs”. 


The modern NDE research thus leads, just as investigation of reincarnation (see below), to the hypothesis that 
consciousness continues to exist in some form after death. Death, according to this hypothesis, is only an 
illusion. It is, in this consideration, only a transitional state to another form of conscious life, but without the 
experience of a physical body. According to some quantum physicists, such as Alan Wolf, (1996,1999, and 
2008), is dying, more precisely, not a transition to another phase, but rather every individual is at every 
moment of ones life already represented in the non-material dimension of the aforementioned quantum 
information field (Fig. 23). In other words conservation of individual information is a continuous process and is 
permanent. 
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Reincarnation: an indication for life after death? 


For a possible survival of personal information after death, there are also indications in the many, now 
documented, reincarnation reports of children. Children from very different age, sketch spontaneously, 
without any special cause, life histories of people that have been proven to be completely unknown to them 
and about particular persons deceased long before their own birth, and that in a staggering detail. Globally ten 
thousands of well-documented cases have been thoroughly examined, often dealing with children at an age of 
5-10 years who spontaneously explain that they have lived another life and have been another person. Such 
suggestions are always met with much skepticism and sometimes received with complete disbelief, which is 
obviously quite understandable (see links Reincarnation and link lan Stevenson). 


However it encompasses many cases with descriptions in an incredibly detail, outlining various aspects, such as 
the exact location of the residence of the deceased, the layout and decor of the house, hidden objects, 
knowledge of family of the deceased and personal characteristics thereof, including the character of the 
deceased. These stories were, inter alia, thoroughly verified by the renowned historical researcher Stevenson 
(see link lan Stevenson) and in many cases found to be completely in line with historical reality (Phipps, 2012, 
Peake, 2008, Carter, 2012, Elsaesser, 1997, Fontana, 2005)! All this, even in cases where the child had never 
been in the described country and did not have any contacts with people out of the particular area nor with 
family members of the deceased. In some cases these stories also report the fluent speaking of a second 
language (of the deceased person) by the child or for example, without any exercise, playing a musical 
instrument. It is as if the skill of the deceased is directly transferred to the child. 


A critical discussion of these puzzling phenomena are found in references of Braude, 2003 and Carter, 2012, 
and link to Reincarnation. There are, according to the authors, apart from fraud, that often can be simply 
excluded, two possibilities: either the child receives somehow exact information from another world in which 
the deceased in some modality mentally persists (survival hypothesis) or it is due to a telepathic transmission 
from a still living person, who in that case should have detailed information onthe deceased and be able to 
transmit this telepathically (the PSI hypothesis). In the above mentioned ,well referenced and well-researched, 
books, it is concluded that the survival hypothesis, as related to these reports, seems much more supported 
than the assumption of telepathic contact between the child and the particular person involved. It is 
hypothesized that a general information field may be instrumental in the reincarnation process due to storage 
of individual information and potential resonance with a future entity (Fig. 23). 


The respective authors conclude, after really exhaustive and scrupulous research, that in a manner not 
understood, some people (or detailed data on them) persist , at least temporarily, after their death. This , in 
some way, leads to the transfer of personal information to young children that become beware of this 
information and interpret it as their former life( Braude, 2003 and Carter, 2012, and link to Reincarnation). It 
is clear that we arrive here at the borders of knowledge and that we experience something that is far beyond 
our human intellect. Nevertheless, the phenomenon of children report is, in itself, established in thorough 
research, and despite the absence of a satisfactory explanation, is recognized as such in scientific circles, 
albeit without the notion that this represents a process of rebirth or reincarnation. An impressive report of a 
“skeptic” scientist is depicted in the link about reincarnation, that provides an interesting view on this possible 
modality of immortality (Phipps, 2012). 
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Fig.23: A tentative scheme to picture the construction of reality, with a central place for a Universal 
Consciousness, or Quantum Information field( black). in which all time is laid down and that is considered to 
be the source for and final destination of our Universe. The Big Bang gave rise to the material (right part) 
and mental (left part) unfolding of information. These complementary aspects of reality lead to human and 
machine intelligence, by which the Universe is able to observe itself in ever increasing detail. PSI, ESP as well 
as BDE/ reincarnation phenomena reflect the dynamic interaction of individual and universal consciousness 
with our brain as interfacing instrument. The collection and compression of all final information leads to 
rebirth of our Universe in a subsequent version at the omega point (see section 6 and 7). 


The notion that can be inferred from the sections above, namely that consciousness of all living entities 
belongs to a collective "web of information" , should implicitly be supplemented with the reverse side of this 
concept: that individual consciousness , through this interfacing, is just as much an expression of the universal 
(nonlocal) consciousness. In this respect we are, according to this quantum concept, truly part of the unity of 
nature, as Spinoza already postulated (Fig. 23). 


Paranormal phenomena: extra-sensory perception of information from another domain? 


The quantum consciousness models treated above may also be instrumental in the explanation of a number of 
so called transcendental experiences. Examples are, the fairly normal, (trans)-personal feelings of intuition, 
serendipity, synchronicity as well as feelings of "high", and dreams (Fig. 23 and 24). But also more 
"transcendent," or paranormal aspects such as channeling, out of body experiences and near death 
experiences (NDEs) might be discussed in this framework (Radin, 2006, Jahn and Dunne, 2006, Braude, 2003, 
Carter,2012). 


The general question here is whether the so called "normal" and "beyond normal" experiences are so sharply 


separated and whether they do not constitute a continuity of reality. Other non-local phenomena in this 
context, are called the PSI phenomena (see Fig. 24) such as clairvoyance, telepathy, remote viewing and 


32 


psychokinesis. These phenomena could also be related an underlying non-local information field because they 
concern influences at a distance or messages from the future experienced by people. The central question is 
how for the necessary information for these phenomena can reach the brain and how these extra-sensory 
communication / perception occur from a mechanistic point of view. 
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Fig. 24: Various forms of extra sensory perception 


It is important to note that much of PSI / ESP research in this field is carried out at a scrupulously accurate 
manner, to exclude any form of statistical bias and misinterpretation. Yet, this research is often focused on the 
direct detection of paranormal phenomena and less on the underlying physical mechanisms of information 
transfer. The latter is of great importance for future investigation, because it may provide answers to study the 
well known evading aspects at sequential PSI observations , as well how the signal strength of ESP experiences 
could be improved. Both aspects could be related to the inbuild filters in our brain that should protect us 
against to much disturbing information (see Jahn and Dunne,2007, Radin, 1996, 2006) 


6. The significance of individual life in a fine-tuned Universe 


The origin of life, and also the appearance of man appears to be due to fine tuned construction: even tiny 
deviation in each of the 25 fixed constants in the laws of nature, would have been fatal for the emergence of 
biological life (Ross, 1989, Fig. 34). This picture is also true if one includes the macro parameters such as the 
distance from the planet Earth to its sun (determining density of light, free energy for life and temperature), 
the influence of the moon (influencing life cycles) and the place of our solar system in its galaxy ( just far away 
from a huge big black hole in the center!). These conditions in our Universe provided that intelligent life was 
brought forth and that the Universe finally created its own observers: us humans! This consideration is called 
the anthropic principle: man formulated the laws of nature thereby unveiled the underlying processes of 
biological evolution. In fact one could say that intelligence is an essential part of a universal program for the 
processing of information. Universal consciousness can therefore be seen as the program on which our 
Universe is running (Greene, 2011, Tipler, 1996, Vidal, 2012, Wolf, 1996,1999, 2006 Meijer, 2012). 
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The Anthropic principle: the universe is constructed 
such that creation of life was inevitable 
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Fig. 25 : The Anthropic Principle: micro- and macro- conditions seem fine tuned to the creation 
of life in our Universe 


Information may have already existed at or during the "Big Bang" (evidently a misnomer: there was no sound 
and everything was supposed starting small!). With regard to the nature of the big bang, cosmologists think 
today in terms of a fluctuation in a quantum vacuum, a process in which energy, matter and antimatter were 
created. The expansion of the universe did not really look like an explosion, but was, at least according to 
current cosmology, a fine -tuned expansion process . Even small deviations in the expansion rate would have 
made the creation of life impossible ! For example, the formation of carbon from helium, a prerequisite for life, 
would not have occurred. Again, this gives the impression of well-defined start-information, already at the start 
of our Universe ( Ross, 1989, Meijer 2012). 


The logical question is: where did the information about the natural constants and the required expansion rate 
constants come from and how could a solar system with a structure exactly as that of ours be formed? (Fig.25). 
Some argue that millions of other universes exist ( the multi-verse theory) and that perhaps only in our 
universe conditions were such that life could emerge. However, there is still no single piece of evidence for a 
multi-verse. Another hypothesis is that the constants of nature were not always constant but that they have 
been gradually converged to the values needed for the origin of life. In the aforementioned 4-dimensional 
domain, with all time layed out, life can even be a product of “backward causation” of future events on the 
primary conditions of the big bang. The information on advanced intelligent life in that domain could have had 
a time- reversed influence on the gradual molding of these constants (thus the necessary information came 
from our own future). A third hypothesis is that the information came from a previous version of our own 
universe, in which, in one way or another compressed information was used for the birth process: the process 
of time and history of the universe is then interpreted as circular (Gott, 1997, Penrose, 2012, Steinhardt, 
2008). 


What has this supposed architecture of reality to do with immortality? It is evident that our bodies are 
composed of atoms/ elementary particles that were formed 13.5 million years ago, we are, indeed, quite old... 
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At the end of our material existence, thus following our personal death, these building blocks stay manifest. 
Our organism may become decomposed or burned entirely, yet all of its atoms are retained. None of these 
building blocks become lost, they rather may reappear in other forms ( i.e oxidized forms or get integrated in 
other organisms) or simply circulate in the atmosphere, but they still are there. One could say that the specific 
atoms that form our body only become distributed over a larger area of our world, while gravity prevents 
diffusion away from our planet. Yet, it is clear that their functional organization of these building blocks, that 
is required for life, is completely lost. 


But is this also true for the personal wave information, that is the non-material aspect of these 
atoms/elementary particles. In other words, is this information destroyed ? Some quantum physics claim that 
information cannot be lost (the law of conservation of information) and that due to entanglement of the wave 
type of these building blocks, the personal structure and functional organization of individual life will survive 
bodily death (see the references of Wolf). As the consequence of the persistent storage of this information in 
the universal quantum field, together with the total imprint of our personal experiences (our complete 
biography) in this domain, the personal profile would be retained and would also be available for resurrection ( 
Tipler, 1996) and, in principle, for reincarnation. 


7. The distant future: death and rebirth of the Universe 


Transhumanists (see internet link) look into the far future, beyond the current limits of our organisms, and 
especially to the technological potentials to drastically curtail the limitations of the human body. Some 
physicists like Frank Tipler and Ray Kurzweil, project that our "mind children" , as very advanced, hybrid, 
(cyborg) machines, will ultimately travel to the boundaries of the universe, not restricted by the current 
limitations of the human body, and will eventually collect all the information about the universe and its total 
past history. Of note: the distances to other solar systems, let alone to other galaxies, are so immense that our 
human body, even if its lifespan might be stretched a thousand times, could never realize such extremely long 
journey. But intelligent human-related machines, that can repair and reproduce themselves, would be able to 
do so, provided that sufficient energy is available. As long as the universe does not die in a heating process 
(and this is estimated to occur only over billions of years), the universe will be gradually populated, and will 
finally become saturated with information (see Tipler, 1996 and Fig 37, Kurzweil, 2005, and epoch 6 in Fig. 26]. 


In this trans-humanist concepts, ultimately, a giant omniscience (quantum) computer, that contains a complete 
"database" of the past history of the universe may, according to Tipler, collect all the information about the 
history of our universe. Our successors in the far future will, like us, be curious about their origin, but their 
excavations will, in this case, not take place in a soil archive, but in a huge computer database (Lloyd, 2006, 
Bostrom, 2003). Because all the information necessary will be available at that time, one will be able to submit 
the total history of the universe to a perfect simulation. Through unimaginably advanced technology, this 
simulations can be performed with such high a quality that they will be indistinguishable from real. Such a 
perfect imagination was called, by the above-mentioned scientists, an “emanation” and is supposed to occur at 
the, so called, Omega point, as was earlier postulated by Teillard de Jardin (Intenet link, see also Fig.26 and 
28). 
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Fig. 26: The sequential epochs in the evolution of our universe, also depicting the very far future of a "living" 
Universe (see black box), in a cyclic time model (top left) in which the universe takes care of its own 
reproduction (after Kurzweil,2005) 


Prof. Frank Tipler, 1996, a well known American mathematician, but also a typical product of American - 
Christian progress thinking, speculates that such an event may represent the Day of Resurrection! We will all, 
according to his theory, experience this new life immediately after our death, since after death our kind of time 
no longer exists. We all will return as individuals with our own characteristics and live in our own (perfectly 
simulated) environment .... (Tipler, 1996). 


However physics foretells that our world will not be everlasting...This is because our Universe is finally doomed 
to a heat death (by contraction of the Universe) or destined for a cold death (by further expansion of the 
Universe). Consequently, due to the implicit destruction of the abovementined omnipotent computer, even 
the resurrected beings in their simulated paradise, will not enjoy eternal life and thus another type of 
resurrection or recreation is needed (Vidal,2012). Only a programmed transfer of the total, condensed, 
information of the dying universe into an adjacent new “baby universe” may enable such a recreation process. 
It is assumed in this theory that our descendents and/or other advanced forms of intelligence will master the 
physics of black holes or wormholes, seen as giant portals to other universes. These giant cosmological 
structure could be manipulated to pass the required information as a recipe for the birth of a new version of 
our universe (an engineered Big Bang) ! Thus our successors, in the far future, may give a new start to our 
universe in a kind of circular evolutionary process (Gott, 1997, Steinhardt, 2008, Penrose, 2012, Vidal, 2012). 


The projections of Gott, Penrose, Steinhart and many other scientist that theorized on cyclic models of the 
Universe, can also be interpreted to mean that our own reconstructed Big Bang, that is often seen as the real 
start of the present cosmos , is rather a reflection of information transfer from a previous version of our 
Universe ... (see Fig.26 and 28). However, will each cosmic cycle encompass identical information, so that all of 
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us will be reproduced , or will each rebirth also contain novel information and innovations, leading to ever 
growing complexity and intelligence of cosmic life? 


Recently it has also become clear that even space-time itself may be derived from the above-mentioned 
quantum fluctuation field and, in particular, through the entanglement of quantum information that is 
locked in. This in addition to the existence of a sort of short cuts in space, that connect one part of the 
space with any other part, via a so-called wormhole structure. This concept is called EP = EPR conjecture 
(Maldacena and Susskind, 2013. The wormhole (quite similar to the central channel of the torus!) was 
already known from the physics of black holes, but now appears to be present at every fractal scale in the 
universe up to the Planck scale where it constitutes the aforementioned quantum foam ( Fig 27), 
(Wikipedia/quantum foam). 
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Figure 27: A tentative cosmological torus model for describing the re-bounce of the universe in a circular 
universe concept. This geometric approach models the information Universe at fractal scales. The surface 
trajectory of information quanta is shown in grey patterns (see also inset left above), including their 
interactive processing in the inner core of the torus with potential wave coupling/conjugation by 
superposition (see inset right middle). The nested (self similar) aspect and 4-D dimension of the torus are 
indicated via the insets left below. The dynamics of the torus is implicit by an inherent rotation axis and 
recurrent flow of wave information in a bi-spiral flow pattern. The integral state of the torus depicts a 
supposed stage of our universe in which all information is collected and gravitationally compressed into a 
terminal black hole, in which all information is holographically projected on a virtual screen (its event 
horizon). Information is projected on the black hole horizon and proposed to be passed through a 
wormhole structure that is inherently connected to a white hole. The latter is instrumental in dispersing 
the particular information into a next (nested) version of a cyclic universe (Meijer, 2015). Aspect of time 
in the model is represented by the colored triangle planes: red plane depicts the present time as a back 
projection of past and future waves, according to the transactional interpretation of quantum physics by 
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John Cramer, green plane below indicates the past time, and green plane above the future time, (figure 
modified from Stan Tenen, 2002 as shown in a PPT presentation of Amoroso, on Dirac spherical 
rotation). 


It is assumed that information entering a black hole from the outside is not lost, but, as mentioned above, 
rather is being projected on its outer screen, called the “event horizon” (Maldacena and Susskind, 2013; 
Pourhasan, 2013. From this information-radiating screen, the collective 2-D information of entangled black 
holes can be holographically projected into the 3D representation of our own world. It is presently discussed 
whether the emitted waves either represent chaotic information or coherent information. The latter could, 
for example, arise by constructive interference with existing information from life systems in the universe 
and the resulting updated information could be integrated in a general knowledge field (Bohm et al. 1980, 
1987, 1993) and function as template for a supposed simulation of the universe (for references see Meijer, 
2015). Arecent theory (Pourhasan, 2013, Fig 27) claims that information can also pass through the black 
hole structure, via a connecting wormhole (a sort of short cut in space-time) to an intrinsic ’white hole”, that 
instead has an anti-gravitational character, that can disperse the stored integral information in order to start 
a new version of our cyclic operating universe (see Fig. 27). In this way, the black/white hole combination is 
seen as candidate for a process of (re)birth (re-bounce) of our universe(Fig. 28), in which all of the 
compressed information is dispersed into a new version of it. This model for the final fate of our Universe 
(the so called big bounce, might predict that information of a newly formed universe is integrated in a nested 
configuration with the preceding one (Haggard and Rovelli, 2014). 


Final summary 


The desire for immortality that, like a red thread runs through ancient myths, religions and wisdom traditions, 
in this manner obtains a cosmological outlet in a new human evolution. 


Fig. 28: Death and birth of the Universe: information is compressed by an advanced civilization 
asarecipe for the next universe. This transmission process may lead to a new version 
of our universe via a mastered technology of engineered black holes or wormholes (right below). 


Represent these thoughts just a curious kind of "Science Fiction" or do they perhaps relate to a veiled, 
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reality? Anyway, current science often draws its inspiration from such images of the future, and at the same 
time these projections may serve to shape the future of mankind... 


In his thesis on the beginning and end of our Universe, Vidal (2012) stated: “But how can we imagine to 
seriously care for such an issue as cosmological immortality? We can summarize five steps towards it. The first 
is to realize that your individual death is normal and inevitable in the long term. The second is to develop 
psychologically, and fulfill all your needs to grow the hierarchy of needs up to the need of self-transcendence. 
You then surpass yourself to become compassionate and identify with the process of cosmic evolution. Even if 
you accept individual death, you still refuse death as a whole, namely the idea that nothing would continue to 
evolve after the predictable death of your body, society, species, Sun, galaxy and 

universe. You then set the immortality of the evolutionary process as a goal”. 


Immortality indeed represents a truly a multi-layered concept. Those who are interested in the various 
aspects of immortality, see the books of Van Bergen, Chown, Pickover ,Weiner, and Cave. Interested readers 
may share some frequently asked questions : are humans intrinsically immortal,(see references of Carter, 
Phipps, Peake, Wolf, Van Lommel, Forberg, Braude and Fontana), or will we, ultimately become physically 
immortal either by advanced medical technology (see De Grey, Post, Shapin ) or by becoming some modality 
of cyborg (Tipler, Greenfield, Kaku, Moravic, Kurzweil ). Alternatively, some claim that there is a perspective 
for immortality for all of us: through rebirth and eternal cycling of our Universe,( Gott, Penrose, Steinhart 
,Vidal, ). Yet, all of these concepts can be viewed upon as a process of conservation of information. 
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Summary 

During the writing of several recent publication, we referred to publications of four excellent Italian 
scientists and in the process realized that either no English written information was available of them or 
the particular texts were quite difficult to identify on Internet. Therefore, we decided to correct these 
problems and attempted to provide adequate translations and/or adequate texts to be presented in the 
following treated in the order of: 


A. Olinto De Pretto 

A.1. The true story on Olinto De Pretto and Albert Einstein 

A1.1. Albert Einstein and Olinto De Pretto: The True Story 

A1.2. The Famous Equation of Einstein Is Incomplete 

A1.3. The Original Essay by De Pretto 

A.2. De Pretto’s Hypothesis On The Ether In The Life Of Our Universe 
B. Renato Palmieri 


B 1. Resume of the Unigravitational System ( by Fulvio Cusani). 


B.2. Olopoiema, Gravity and other Forces 

C. Francesco De Santis 

C.1. Taken from: Mechanisms for Information Signaling in the Universe 

C.2. Prime Number Algorithms and Geometries 

D. Sabato Scala 

D.1. The Superfluid Vacuum and the Neural Nature of the Universe 

D.2. Symmetrization of Maxwell's equations, the introduction of the gravitational 
field a bizarre idea? 


Note: Some independent texts were added to the introduction, in order to put the various contributions 
in ahistorical perspective. 


A. Olinto De Pretto 


Olinto was born in Schio on April 26, 1857. In his active carrier he was Agronomist, entrepreneur, 
geologist, and self-taught physicist. Graduated in agriculture, he was assistant at the School of 
Agriculture in Milan, and director of the company "Ing. Silvio De Pretto & C", founded by his brother 
Silvio in 1885 and which became De Pretto-Escher Wyss in 1920.In his spare time he devoted himself to 
the study of physics and geology. 


In 1888, following his research with his brother Augusto, he published his first article: The Influence of 
the Growth and Degradation of Mountains on the Development of Glaciers. He was passionate about 
the mountains, with his brothers Augusto and Silvio in 1892 he founded the Scledense Alpine Club of 
which Silvio was president. In 1986 the Bulletin of the Italian Geological Society republished his article 
The Degradation of Mountains and its Influence on Glaciers.In 1898, his article entitled Ice Ages and 
Theory of Orography was published in the Bulletin of the Italian Alpine Club. In 1899 he published 
Geological Signs around Schio. 


On November 23, 1903, in the scientific journal Atte, he published an article entitled "Hypothesis of the 
ether in the life of the Universe", where he argued that "the matter of a body contains an amount of 
energy represented by the entire mass of the body, which is it moves at the same speed as the 
individual particles ". 


Olinto died being assassinated on March 16, 1921. 


A.1. The true story on Olinto De Pretto and Albert Einstein 
E = meê: "All thanks to Olinto De Pretto from Vicenza" 


The thesis of a professor of mathematics from the University of Perugia, was taken up by the British 
newspaper "The Guardian" 


MILAN - Einstein's equation of relativity may not, in reality, Albert Einstein's, but rather a self-taught 
Italian mathematician, Olinto De Pretto. The disconcerting revelation comes from the very serious 
English newspaper "Guardian" which already eight years ago had told the genesis of the famous formula 
of relativity (time and movement are relative to the position of the observer, if the speed of light is 


; 2 i ; 
constant), otherwise known such as E = mc (energy is equal to the product of mass times the square of 


the speed of light) and which in last Tuesday's edition re-posed the controversial question about the 
birthright of perhaps the most famous equation in the world. 


According to what is said, on 23 November 1903 the Italian De Pretto, an industrialist from Vicenza with 
a passion for mathematics, would have published in the scientific journal Atte an article entitled 
"Hypothesis of the ether in the life of the Universe", in to which he argued that "the matter of a body 
contains a quantity of energy represented by the entire mass of the body, which moves at the same 
speed as the individual particles". 


In short, the famous E = mc? explained word by word, even if De Pretto did not put the formula in 
relation to the concept of relativity, but with the life of the universe. 


According to the reconstruction made by Professor Umberto Bartocci, professor of the History of 
Mathematics at the University of Perugia, this defect in De Pretto's approach would have been the 
reason why the meaning of the equation was initially not understood. Only later, in 1905, the Swiss 
scholar Michele Besso would have warned Albert Einstein of the work done two years earlier by De 
Pretto and of the conclusions he had reached, which the brilliant physicist and mathematician would 
then have made his own, without however attributing any merit to the Italian. 


This, of course, is Bartocci's thesis, to which the professor also dedicated a book, published in 1999 by 
Andromeda: Albert Einstein and Olinto De Pretto - The true story of the most famous formula in the 
world, where the theory of “Einsteinian contamination” by De Pretto, who died in 1921. “De Pretto did 
not discover relativity - Bartocci acknowledged - but there is no doubt that he was the first to use the 
equation and this is very significant. | am also convinced that Einstein used De Pretto's research, 
although this is impossible to prove ». Over the years there have been other controversies about the 
scientific contributions that would have allowed Einstein to discover and make public the revolutionary 
formula in 1905 and among these, particularly important is said to have been the research of the 
German David Hilbert. 


It seems, however, impossible to put an end to the controversy and not even Edmund Robertson, 
professor of mathematics at the University of St. Andrew, has succeeded in the intent: "A large part of 
modern mathematics was created by people that no one has ever given credit to, such as the Arabs - 
Robertson told the Guardian - Einstein may have taken the idea from someone, but the ideas 
themselves come from everywhere. De Pretto certainly deserves credit for the studies he has done and 
the contribution he has made, if these things can be proved. But this does not mean, however, that 
Einstein's genius remains indisputable ». The doubt persists, the controversies as well, the only certainty 
is that equation E = mc2, which everyone, at least once, has heard about. 


Simona Marchetti, Source: from Corriere it of 13 April 2007 Link: 
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https://www.corriere.it/Primo Piano/Scienze e Tecnologie/2007/04 Aprile/12/einstein olinto emc2.s 


html 


A1.1. Albert Einstein and Olinto De Pretto: The true story of the most famous formula in the world 


With a biographical note by Bianca Maria Bonicelli and the full text of the work by O. De Pretto 
"Hypothesis of the ether in the life of the universe”. ... to understand the theory of relativity without 
"mathematics", to analyze some of the mechanisms by which the "scientific community" works ... 


"The book by Umberto Bartocci, Albert Einstein and Olinto De Pretto: The true story of the most famous 
formula in the world (Bologna, Andromeda, 1999) risks becoming even rarer than De Pretto's works if 
the publisher does not hasten to reprint it . The book in question is part of the series The Impossible 
Story, it is a just in time book, that is, printed just in time, in time to be saved. 


It is a bit like the fate of those books that publishers do not consider suitable for publication and that 
without this formula they would never be able to see the light. The manuscripts would fall into oblivion, 
over the years they would be lost in a move or due to some distracted relative. One shivers to think of 
how many novels, how many essays or how many scientific works have been denied even the simple 
coming to light. 


Certainly, history was also written by unknown hands, of which at times not the slightest trace remains. 
And it is very exciting to follow these mysterious footsteps. In the near future - and it may sound almost 
like a joke - Bartocci's book could be contested by bibliophiles looking for original and prophetic texts, 
texts that did not mark an era at the moment of their silent release, but did. A posteriori, as anticipators 
of truths that became such only in the future, sometimes after many years. For this reason | keep it 
jealously. 


It is a simple eighth paperback, with a black cover on all sides. Einstein's face and the mushroom cloud 
that stand out on the front are two very clear symbols of the concept expressed by the most famous 
formula in the world. 


Before that book Bartocci had tried - unsuccessfully - to have a four-handed work with Marco Mamone 
Capria on the same subject accepted for publication. The scientific journal to which he had addressed 
the manuscript rejected it, courteously but without appeal. All these difficulties stem from the 
responsibility that the name of Albert Einstein carries with it. 


His star is still too big and bright to be dimmed without brutally exposing himself to the criticisms of 
scientific orthodoxy. Einstein cannot be questioned, not yet, at least. 


Perhaps one day new conceptions of the world of physics will reduce his theories, but at the moment he 
remains an immovable pillar, little less than untouchable. For this reason, no magazine that wants to 
constitute a noteworthy voice in the academic field would dare to host a decidedly "counter-current" 
intervention that is not supported by certain and irrefutable evidence about a doubt - albeit vague - 
about the authorship of the most famous formula of the world. It is logical that the problem, at the 
present time, can only be presented at the level of conjecture. It is not yet demonstrable, if it ever will 
be, that Albert Einstein read the work of Olinto De Pretto and that, above all, he drew inspiration from 
it. Perhaps the only viable way is to focus attention on the figure of Michele Besso, who was a friend of 
Einstein and connected to De Pretto. Einstein knew Italian, he also gave lectures in Italian language. 


Science does not seem to want to realize that De Pretto, this obscure agronomist from Vicenza, perhaps 
inspired the great scientist. Perhaps these are formal, not decisive elements, given that the concept of 
ether does not seem to be applied to the theory of relativity, but certainly the phrase that appears in De 
Pretto's work of 1904 (a year before Einstein's publication in the Annalen deer Physic of his two famous 
works) is explanatory in this regard: 


"The matter of anybody contains in itself a sum of energy represented by the entire mass of the body, 
which moves all united and an bloc in space, with the same speed as the individual particles. 


The mv2 formula gives us living strength and the mv 2/8338 formula gives us, expressed in calories, this 
energy. Therefore, given m = | and v equal to 300 million meters, which would be the speed of light, also 
admitted for the ether, each one will be able to see that a quantity of calories represented by 10794 
followed by 9 zeros is obtained, i.e. over ten million of million. " 


Source: from macrolibrarsi.it 


Link: https://www.macrolibrarsi.it/libri/ albert-einstein-e-olinto-de-pretto-libro.ph 


A1.2. The Famous Equation of Einstein Is Incomplete 


In 1926, Schrödinger simplified Klein-Gordon’s equation in his famous wave equation (p) in which only 
the positive solution of Klein-Gordon’s equation was considered, which treats time in an essentially 
classical and unidirectional way, with a well-defined before and after the collapse of the wave function. 
In 1927 Klein and Gordon reformulated their equation (right in Fig.1)) again as a combination of 
Schrédinger’s wave equation (quantum mechanics) and the energy/momentum/mass equation of 
special relativity, ( Fig. 1, left). 


Toroidal University/Anti-University transition: in a CPT-symmetric universe, time would run 
backwards fromthe Big Bang and antimatter would dominate 


FUTURE 

Big Crunch 
Syntropy 
Effect Cause 


Anti-matter 


E^2 = M^2 c^4 + pA2cA2 4mm «EW = y p^2c^2 + m^ c y 


Energy/momentum/mass equation Klein-Gordon’s wave equation: 


Solutions: E = Positive 
After Fantapié/ Vanini, 2009 E = Negative 


Figure 1. Graphical representation of the cosmological interpretation of the energy/momentum/mass 
equation (after Vannini, 2011). 


The Klein-Gordon wave equation depends on a square root and, in principle, yields two solutions (Fig. 1, 
right below): the positive solution describes waves which diverge from the past to the future (retarded 
waves); the negative solution may describe waves which diverge from the future to the past (advanced 
waves). Yet, the negative solution seemed to introduce final causes and teleological tendencies in 
science. Yet, the antiparticle of the electron, was experimentally observed in 1932 by Carl Anderson in 
cosmic rays and was named positron. Thereby Anderson became the first scientist to prove the 
existence of the negative energy solution and this concept, subsequently, was no longer a mathematical 
absurdity. The Dirac equation also predicted a universe made of matter which moves forwards in time 
and antimatter which moves backwards in time (see Fig.1, middle). So, Einstein’s famous equation, 
being correct at his time, and still broadly accepted now, included a distinct simplification. 


Source: Meijer D. K. F. (2012). The Information Universe. On the Missing Link in Concepts on the 
Architecture of Reality. Syntropy Journal, 1, pp 1-64. 


A1.3. The Original Essay by De Pretto 


Given the growing number of requests, we believe to do something useful to interested parties to make 
a text available on Internet, with regard to the memory of Olinto De Pretto, who was dedicated to the 
hypothesis of the ether in the life of the Universe. We let preceding this by an interesting and 
biographical note of Bianca Mirella Bonicelli, being a direct descendant of Silvio De Pretto, a brother of 
Olinto). The text has been reproduced as closely as possible to the original. The simplest textual 
corrections are indicated in square brackets, while the more substantial ones have been explicitly 
depicted in special notes. With regard to the few notes, contained in the original text, they are always 
explicitly mentioned as such. [UB, September 2004. ] 


This section of the essay, is meant to represent a tribute to the monogram of Olinto De Pretto, 
encouraging the reader to read and evaluate this interesting work, not only as a simple historical exhibit. 
It also provides a reflection that, still nowadays, opens interesting meditation spaces towards problems, 
that our modern science makes us believe to be solved. Among the many “bold” hypothesizes of De 
Pretto, we think that it's interesting to mention at least those concerning the possible existence of a 
critical value for mass. This implied the prevision of the existence of a “maximum” mass, “beyond which 
limit, [a material aggregate] a single aggregate couldn't stay united”. 


Of course, the readers will be able to decide by themselves which of the many considerations contained 
in the work, could, still hold today. They belong to the many enigmas that nature challenges us to 
decipher and that could actually be solved in a different way in the future, despite what the vast 
majority of the scientists believe today, often thanks to the Cartesian ‘per analogies’ and to the ‘ordinary 
categories of intellect: space, time and randomness. It is because of this that we proposed this almost 
forgotten scientific work again, and hope that, as the “famous astronomer Schiaparelli” says in the letter 
following this essay: “the contact with the ‘qualitative’ physics of De Pretto may muffle, at least partially, 
the dangerous effects provoked in our minds by the dog mathematic tone that certain “scarcely 
enlightened prophets” pontificate from their high desks”. 


A.2. DE PRETTO’S HYPOTHESIS ON THE ETHER IN THE LIFE OF OUR UNIVERSE 


The following article by De Pretto has been reproduced as closely as possible to the original. although 
the original enumeration has been changed. 


Foreword by De Pretto 
The present monogram due to the bold hypothesis contained in it, was destined to remain unpublished: 


the obscure name of the author won't give it enough credit. The approval and advice of a higher 
competence were necessary. | was lucky enough to find this, in the person of the illustrious Astronomer 


Schiaparelli who caused me to publish it, and, therefore, | hereby declare my gratitude. In the same way, 
| express my gratitude to the Chiarissimo Conte Almerico Da Schio, who, so kindly, wanted to support 
me and present my study to the Istituto Veneto. To both of them, my sincerest thanks. 


Attraction and the Ether 


Attraction is that force for which bodies tend to get closer and fall into one another. Such a force, 
though, is not manifest between bodies with limited volumes, without precise tools, while it is very 
evident between bodies and the Earth, and in this case attraction is called gravity. 


It is still the same force, only the great difference of intensity depends on the enormous size of the 
Earth. Due to this same force the planets of our system stay close to the sun in immutable orbits, and 
the same for all the stars and the systems of the universe. Passing, then, from the infinitely big to the 
infinitely small, it is still the same force that maintains the structure of bodies, keeping atoms and 
molecules firmly gathered . This unique force is called attraction or gravitation, gravity, cohesion and 
also affinity, depending on the conditions we consider. They have always doubted that such a force 
depends as an intrinsic virtue of matter, but, conventionally, we consider it that way, when we want to 
study the laws. 


Descartes, in his cosmogony hypothesis, proposes that the planets are dragged in their route by an 
element filling up space, the orbits and the planet themselves. This is caused by a sort of vortex of this 
moving fluid. The centre of these vortexes would be the Sun, around which revolve, more or less at the 
same level, the various planets. The planets themselves would be centers of minor vortexes to which 
the orbits of the relative satellites are subjected, like Jupiter, Saturn, and the Earth. We have examples 
of vortexes accompanied by minor vortexes also in the air. 


Descartes, who came before Newton, explained in this way the force thanks to which the Planets to the 
Sun and the satellites to their planets are united in their orbits, but such a concept is rather different 
from the true and real one we got from Newton's discovery. Also gravity should, according to the 
Cartesian hypothesis, depend on these vortexes of the celestial matter filling up the space. For cohesion, 
Descartes gives an explanation which doesn't explain the real attraction between particles. 


According to Descartes, in fact, the bind between the particles of a body doesn't depend on a cement, a 
virtue or a particular force, but on the fact that the various parts are still one in respect of the other. 
Hence, cohesion, and so the resistance opposed by the particles of bodies in detaching those from the 
others, would be a sort of inertia. Newton, by discovering the laws of gravitation, made the Cartesian 
structure fall down, but that great scientist overlooked the chance to look for the cause attraction 
depends on. 


Here is how Newton expresses himself regarding this occult force: 

“It is inconceivable that inanimate Matter should, without the Mediation of something else, which is not 
material, operate upon, and affect other matter without mutual Contact... That Gravity should be 
innate, inherent and essential to Matter, so that one body may act upon another at a distance thro’ a 
Vacuum, without the Mediation of anything else, by and through which their Action and Force may be 
conveyed from one to another, is to me so great an Absurdity that | believe no Man who has in 
philosophical Matters a competent Faculty of thinking can ever fall into it..." 


"Hitherto", we have explained the phenomena of the heavens and of our sea by the power of gravity, 
but have not yet assigned the cause of this power. This is certain, that it must proceed from a cause that 
penetrates to the very centers of the sun and planets, without suffering the least diminution of its force, 
that operates not according to the quantity of the surfaces of the particles upon which it acts (as 
mechanical causes used to do) but according to the quantity of the solid matter which they contain, and 
propagates its virtue on all sides to immense distances, decreasing always in the duplicate portion of the 
distances...” 


“Gravitation towards the sun is made up out of the gravitations towards the several particles...” 
“| have not as yet been able to discover the reason for these properties of gravity from phenomena, and I 
do not feign hypotheses.” 


“It is enough that gravity exists and acts according to the laws we exposed, and that it is able to explain 
all the movements of the celestial bodies and of the sea.) (H. Faye: Sur l'origine du Monde). 

The Cartesian hypothesis of the vortexes didn't stand up to Newton's discoveries, but Descartes made 
science take a step forward in its ideas about matter. According to him, in nature, we only have matter 
and movement and matter, then, is only one, meaning all identical to itself, and the properties 
distinguishing it would be due to divisions and various movements. In nature there is no empty space: 
the air surrounding the Earth is a subtle but material fluid. Even more subtle is the moving matter filling 
up the celestial space. But there is a first, more delicate element, the ether, whose weightless parts are 
animated by extraordinarily rapid movements (vibrations, undulations). All the elements haven't got 
particular or scientific qualities: it is always the same matter, more or less divided, more or less agitated 
(Faye, mentioned work). 


Not all Descartes’ ideas are acceptable nowadays, but the Cartesian principle of the inertia of matter 
remains, and it must be accepted up to the final consequences. 

Once we accept such a fundamental principle, we must exclude a priori that attraction depends on an 
intrinsic force of matter and so we come to the inevitable conclusion that this comes [from] an external 
force. From here the necessity of an agent, of a fluid acting externally, communicating the tendency of 
attraction to matter. 
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But the necessity of such an agent acting from the external and filling up the space, already admitted, is 
as we will see, according to Newton, inevitable, even admitting attraction as a proper force of matter, 
because we couldn't accept that attraction itself passing from a body to the other. The existence of a 
fluid, called Ether, has already been essential to explain the transmission of light and heat through the 
spaces. 


Newton, although, in a certain way, he renounced looking for the cause of attraction, shows to have 
perfectly intuited the functions of the Ether, which he called, with a well-chosen expression, spirit of the 
universe. Here is what he says about it (Faye, mentioned work): 

“this kind of very subtle spirit, penetrating through bodies, which is hidden in their substance; it is for 
the force and the action of this spirit if the particles of bodies attract one another at the smallest 
distances and if they adhere when they are adjoining; it is for such an agent if the electrical bodies act 
from greater distances to attract and push away the corpuscles nearby; and it is still thanks to this spirit 
if the lights emanates, reflects, refracts and warms up bodies; all the senses are excited and the limbs of 
the animals are moved when their will orders that, through the vibrations of this spiritual substance, 
which spreads from the external organs of the senses, through the solid threads of the nerves, up to the 
brain, and then from the brain to the muscles. But these things cannot be explained in a few words; we 
haven't had enough experience to determine exactly the laws, according to which this universal spirit 
acts.” 


The transmission of heat and even attraction is, therefore, due to this immaterial fluid, filling up the 
spaces. The Ether, though, propagating heat and light, is nothing but a passive agent, because heat and 
light already exist in the luminous and warm bodies. At the same way the air transmits sound, meaning 
the vibrations produced by a vibrating sonorous body. In the case of attraction, instead, if matter is, as 
we have to admit, inactive for itself, the fluid that is supposed to be the propagator is actually the 
generator of attraction. Assuming that attraction is a proper force of matter, as we are used to thinking 
conventionally, the ether between two bodies should act, to make ourselves clear with a material image, 
like a stretched rope, while the force of attraction, supposed to be in the constituent matter of bodies, 
could be compared to a winch keeping the cord in tension, when bodies get close to each other. In the 
case of gravity, the force we compared to the winch, would be inside the Earth, and, in fact, we are all so 
used to considering that the force of gravity determining the fall of bodies is in the centre of the Earth, 
that the comparison of the rope and winch would really give a real image of the phenomenon of gravity. 


Such a concept is, as we already saw, completely wrong; the force of attraction is not in bodies, it is not 
proper of matter and so the gravity doesn't reside in the mass of the Earth. The force is external and 
resides anywhere in space and only matter aggregates determine its action, breaking the balance in the 
relationships between equal and contrary thrusts. But we will talk about this later and we will try to find 
a mechanical explanation of attraction; in the meantime, let's try to give an idea of this Ether, to which 
all the phenomena of the universe are due. 
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The Ether is defined thus by physicist: hypothetical fluid, extremely dissipated and perfectly elastic, from 
the vibrations of which depend thermal and luminous radiations (Encyclopedia Hoepli). The deceased 
general Oliviero, in an erudite work published by the Bollettino della Societd Geologica Italiana (Vol. XIII 
1893) defines the Ether, “a force filling up the cosmos, not yet defined in its action, which qualifies itself 
as a repulsive vibrant force of itself and of matter”. Once admitted this repulsive action, Oliviero admits 
that the Ether tends to agglomerate matter, but explaining the reason of that is rather difficult and | 
confess that | didn't have the chance to comprehend the concept of the author of that monogram, to 
which the reader should refer. Here I will try to summarise his ideas: 

Since the Ether penetrates the molecular mass, it could not conglomerate it, meaning put one molecule 
closer to another, if, between one molecule and the other, the same force acted with which it acts 
externally. We can say the same for two bodies attracting each other. In order to have a manifestation of 
what we call attraction, the external push has to prevail. 


The thing is clear and evident, but it seems to me that Oliviero doesn't explain how the difference of 
pressure between the internal one, which has to tend to repulse and push away bodies and the particles 
composing them, and the pressure of the prevailing external thrusts, which tend to get them closer to 
each other. Explaining it is not easy and it seems to me that Oliviero's concept is not right. Each Ether 
particle would represent, in his opinion, a thrust, and the different thrusts are supposed to sum up and, 
using his very comparison, in analogy with the molecules of liquid closed in a vase, which are more prone 
to get out from a hole opened in the bottom, according to the greater height of the liquid column above 
them and above every molecule free from the outflow, the thrusts of those above add up. In the same 
way, two bodies would attract less and less, as the distance between them grows. The external push, 
contrasted by the internal repulsion acts, more or less, inversely to the contrast opposed, which weakens 
it, meaning inversely to the repelling action, inversely to the square of the distance. To the hypothesis of 
attraction inverted to the square of the distances we substitute the repulsive force of the ether between 
the stars, directly proportional to the squared measure of the distances. 


| might not have caught Oliviero's concept, but even assuming that the mechanism of the thrusts of the 
ether, which determine with their difference what we call attraction, is comprehended, it seems to me 
that the conclusions of Oliviero are not in harmony with the fundamental law from which we can't 
detach, that attraction grows or diminishes inversely to the squared measure of the distances. 


Actually attraction, according to Oliviero, would depend on the difference between the internal and 
external thrusts, but since he admits, if | am not mistaken, that the forces, adding up, grow 
proportionally to the distances, the two bodies attracting each other, have external pushes represented 
by infinite lengths, while the distance separating them, though great, is still limited and defined. Given 
that, for the same reason why the difference between an infinite number and any number is still infinite, 
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because it's always that, so bodies should always attract with the same force, whatever the distance 
separating them is, which is the contrary of the truth. 


The comparison between the ether and a tangible fluid, like a liquid closed in a vase, the molecules of 
which are more pushed to come out from the hole, the higher the column of pressure is. If such a 
comparison were true, the pressure, meaning the push of the ether, should be compared to that of the 
liquids, which propagates in any way, and, by doing that, attraction could not be explained. For the same 
reason, two bodies immersed in a liquid do not attract each other at all, as they are both subject to the 
same push in all directions. 


Evidently there is a very definite difference between any liquid or gaseous fluid and the Ether, and sucha 
difference must depend, more than on the external subtlety of the ether, on its complete independence 
from the laws of gravity and attraction, since these forces depend on the very ether, by which they are 
generated. This premised, let's see, if it is possible, to put down a concept of this mysterious fluid 
governing the universe. 


We can, first of all, note its more definite and, let's say, almost visible, feature, which is made evident by 
the transparency of some bodies; in fact, if the luminous rays, which depend on the ether's vibrations, 
pass through some bodies like crystal, this means that these bodies, although their appearance is so 
compact, are filled up between the molecules they're made up of, by such a fluid, which can propagate 
the luminous vibrations through their masses. 


Besides, being a body not transparent to light, doesn't mean being impenetrable to the vibrations of 
another nature; let's mention, for example, X-rays, invisible to our own eyes, passing freely though 
certain opaque bodies. 


Transparency, for light, is completely relative to the thickness of bodies considered, because it only takes 
a few decimetres or a few metres of depth to the more transparent substance, to make the transparency 
cease, while we have to admit that the ethereal vibrations, in their shape, which we will call simple and 
original, meaning not modified by heat, luminosity etc. phenomena, propagate through any material 
mass, determining the fundamental features of matter itself, attraction, cohesion etc. This was, as we 
have seen, admitted by Newton and it is a necessary conclusion, when we admit that matter is inactive. 


We can't imagine a gas, or the very ether, in any way but made up of very small particles, with the 
difference that those of the ether are completely free, meaning that they don't obey attraction, nor 
gravity, while those of a gas are subjected to such forces. The particles of ether penetrate, as we have 
seen, freely inside bodies, between molecule and molecule and between atom and atom. Not only that: 
maybe even inside the very atoms, because, most likely, the atom does not represent the extreme limit of 
division of matter, but it is itself composed by even smaller particles, tightly and indissolubly connected. 
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Given the existence of these ultra-atomic particles, ultimate limit of the divisibility of matter, despite the 
great difference existing between ether and matter, we will be, perhaps, able to retain that, in their 
essential essence, these two fundamental elements of the Universe are one only thing. But we will see 
that later on. 


The particles of ether are subject to a continuous and vibrating very fast movement. 

The speed of propagation of such vibrations must be certainly, at least, equal to that of light, which has 
been calculated 300000 Km/sec, if not even superior to that number, since electricity is believed to be 
even faster, as resulted from the experiences of W[h] eat stone, 460000 Km/sec. 


They didn't only measure the velocity of such vibrations, but they also calculated their number and 
width, which vary according to the various phenomena, electrical, luminous [,] thermal etc. The numbers 
expressing the quantity of vibrations per each second of time are so great that our minds could not 
envisage them: for instance luminous vibrations are represented by 15 figure numbers. 

Since the particles of ether do obey phenomena of attraction and are perfectly free, because of the 
impulse of the initial force, inexhaustible and eternal, are subject to straight-line vibrations, only 
interrupted by encounters with other particles coming from other directions. After the impact they take 
new directions, without losing their initial living force. Each ether particle has its own impulse, 
independent from the others; their impact against the particles of matter is represented by the living 
force, meaning by the product of the mass for the squared velocity, according to the formula mc’ The 
particles of ether, because of their extreme smallness, can be considered as infinitely small. But they 
can't, in reality, be such, and so they have to be represented by a mass m, though extremely small. 
Given the enormous velocity of the movement of such particles, certainly not inferior to that of light, 
which is 300000000 m/sec, since, as a consequence, the term v? of the formula represented by a 
followed by 10 zeroes, we can comprehend that m times v meaning the living force of each particle, is a 
rather evident number and that the sum of all its infinite pushes can explain attraction and cohesion, 
and so we can guess how much energy is hidden in this universal fluid. 


We can imagine that each particle of ether represents a radius coming on a straight line from the infinite 
and that the space is all intersected by an infinite number of moving particles, meaning by these radii’s 
coming from every point of space and according to infinite directions. Such would be the ether, filling all 
of space to the infinite abysses, origin and inexhaustible storage of all the forces, or better, the only real 
force perennially irradiating all the senses. Once explained, as well as possible to us, the nature of the 
ether, we comprehend the meaning of the definition we quoted from Oliviero, which we can accept: 
vibrating force, repelling itself and matter. 


Premised this, let's see if we can explain attraction: 
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Let's imagine an area in space, represented in section by the line AB (fig.1) and let's suppose that such an 
area is completely impenetrable by the vibrations of the ether, so that they can't propagate through it 
and the vibrations on one side remain, in this way, separated from those on the other side. 
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Let's consider the vibrations perpendicular to the area and represented by the arrows a.b.c.d.e.f.g.h. 


The particles, meaning ethereal irradiations, by hitting the area, will determine infinite impacts and so an 
equal pressure on both sides, and since such pressures are equivalent and contrary, they delete each 
other and the hypothetical area will remain immobile. Now, next and in front of the area AB, let's 
imagine another equal area CD (fig.2), impenetrable to the ethereal vibrations. In this case the 
conditions will change, because the two areas won't be in a condition of balance any more, in fact, the 
area AB, which had the pushes of a.b.c.d. Balanced by the pushes of d.e.f.g., will be stopped by the area 
CD. The same thing happens to the area CD, which will miss all the a.b.c.d. Pushes, kept by the area AB. 
Hence, the two areas will be pushed one towards the other: 


We have only considered the thrusts perpendicular to the planes, but it is clear that oblique ones will 
have the same effect with their results. If the two planes were immersed in a liquid or pressurized gas, it 
is evident that they wouldn't be pushed one against the other and that is because the pressures 
propagate in all directions. This must help us to truly comprehend the difference between gases and the 
ether. The completely peculiar action of the ether is explained by the fact that it is formed, as we have 
already seen, by particles with are totally free and independent from all others, without attraction links 
and only obeying the living force animating them. With the example we gave, the mechanism of 
attraction would turn out to be very simple. But the two mentioned planes don't correspond to reality, 
because we know how bodies are, on the contrary, perfectly permeable and transparent to the vibrations 
of the ether. In fact, bodies are an agglomerate of molecules, composed by atoms and these, as we 
already said, would be already composed by elementary and infinitesimal particles. Among these 
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elements constituting bodies, the ether moves freely, transmitting its vibrations until the inside of the 
mass and even going through it, as if the body didn't exist. 


But this, obviously, can't be absolute: the aggregate of matter will offer a screen, a resistance to the 
ether's vibrations, and from this attraction is born. The transparency is explained because both the 
molecules and the atoms allow the passage of the vibration, but this has to be excluded when we 
consider the elementary particle, which, being indivisible, cannot let the vibrations of the ether through. 


This premised, let's see how we can explain attraction: 

Let's imagine a point A, Fig.3, material, in the space, corresponding to an elementary ultra-atomic 
particle. If the space is full and crossed in all the senses by the rectilinear irradiations of the ether, all the 
vibrations will converge to the material point from all the points of the space, like the radii of a sphere 
towards its centre. Let's consider the radius A b of the ether: we can imagine that such a radius, meaning 
the vibrating particle, hits the point A, which stops its propagation, just like an opaque body intercepts 
the luminous rays, projecting a shadow in the opposite direction. The same thing happens from A 
towards b1 along the dotted line, the radius b A will be eliminated; the same thing will happen for 
another radius c A, which won't be able to propagate beyond, toward c, and so on for all the infinite 
radii converging to the point A. 
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We can imagine the point A as the centre of a hollow sphere, whose internal surface is uniformly 
luminous in every point. The central point will be illuminated all around, but all the radii bumped into 
the point, will project a shadow. The shadow won't even be able to settle, because it would be 
eliminated by the light coming from all the other points. That being so, once intercepted all the radii 
converging to the point A, we will also have eliminated all the radii diverging from the same point. 
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In these conditions, the particle, pushed in all the ways by equal forces, would remain immobile. In the 
same conditions of the elementary particle we supposed, are all the elementary particles of matter 
constituting bodies. Now let's see what the relationship between two particles A A1 next to each other 
is: 


Obviously, the balance between the thrusts acting on each one of the particles would be broken. As in 
the case of the two planes we supposed above, the radius b A, in the prolongation of the line joining the 
two points, won't be balanced by another opposite radius, because this would be kept by the particle A, 
and the same thing happens for b, which will not have thrust coming from A. Therefore, without the 
balance, the particles would be pushed one towards the other, as if all the other thrusts, stressing them 
with equal and contrary forces, didn't exist. In this way, the force called attraction has its origin, though 
this word is not very appropriate, because it is assumed that it is a force inherent in matter attracting 
other matter, while, instead, as we see, matter is completely passive, since the thrust comes from the 
external A’s for the two particles we have seen, it is easy to imagine the relationship among three, four 
or more particles. Each one of them will have with all the others an identical relationship. The particles 
with which a single particle will have a relation could be one thousand of even an infinite number, and 
still the attractive energy, pushing all the particles towards that we are considering, won't be exhausted, 
and because it is an external energy represented by the same number of ethereal radii, all equal and all 
directed towards the same purpose. To see if the hypothesis we proposed could give a right and 
satisfactory explanation of attraction, let's check that that it is not in contradiction with the fundamental 
laws of that same attraction. 


We have now this first law: 


The attraction of a body towards another body does not depend on the mass of the attracted body, but it 
is always the same, whatever the attracted body is, as long as the distances are equal. So Jupiter, which 
is at the same distance from the Sun and the Earth, although the mass of the Sun is 300000 times bigger 
than that of the Earth, attraction of Jupiter towards the Sun is perfectly equal to that of the Earth, 
therefore both the planets move the same number of centimeters, or fractions of centimeters, each 
second. This law also applies to gravity. In fact we already know that bodies, light or heavy, fall in the 
empty space with the same velocity. 


Let's see how this law could be explained, in order to better understand. Let's concentrate on weight. 
The difference between the specific weight of bodies depends on the major or minor concentration of 
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matter in the same volume. A solid or a liquid body, evaporating and originating a gas, which is, let's say, 
one thousand times more voluminous, maintains, in the new status, the same weight and number of 
particles as before, meaning that the molecules are in the gaseous state, farther away from each other. 


This example applies to the change of the state, but we have to consider two bodies with different 
chemical nature and atomic weight. 


We have to admit, as we have already seen, that atoms are made up of elementary, infinitesimal 
particles, the same one for all substances and indissolubly joined to form atoms. This applies to the 
Cartesian concept of matter. The various gathering ways, the various numbers and the different way of 
vibrating of the elementary particles constituting the atom determine the various characteristics of the 
different simple bodies. Each one of the elementary particles would constitute the unity of attraction 
and, in the special case of gravity, also of weight. Hence, these particles, all pushed with the same force 
towards the ground, would weigh all the same, and, from their various number, meaning from the 
minor or major degree of density, we will have a different density for different substances. 


Once we admit these particles with the same weight, we can easily explain how a central attracting body 
has to attract with the same force, and so with the same velocity per second, at equal distances, one 
particle as much as others, or infinite others, no matter if they are separated one from the other or all 
gathered together to form a body, or if they are thinned out, to form a body with a low specific weight, 
or dense, to form a body with an elevated weight.. In our case, each elementary particle represents a 
unity of resistance for the screen offered by it to the transmission of the ether waves, in the direction of 
the attracting body. 


We should, though, explain the words attracting and being attracted. In the concept coming from the 
practical experience of attraction, a body attracts another body, because of that virtue or strength 
emanating from the attracting body. The thing is completely different. The particle a in Fig. 5 attracts 
the particle b, because of the thrust, received from the external by the second one. So, the tendency or 
force which makes b go close to a resides in, or also is an expression of, the attracted particle, while the 
attracting particle a, on the contrary of the empirical concept of attraction, remains somehow immobile, 
although, actually, the effect is mutual. 


A body falling towards the ground, attracted, as we say, by the force of gravity, is actually pushed by a 
force coming from the external, originated by the presence of the Earth, which intercepts the ether 
radii, which, otherwise, would go to balance the radii acting outside the attracted body. 

This premised, going back to the first law, although it seems to me that it doesn't need any 
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a b = 20 b #10 


a 100 


Fig. 6 


demonstration, we can imagine a body a Fig 6, composed by 100 particles, which is at the same distance 
from a body b, with 10 particles, and from a body c, with 20 particles. Each one of the particles of b will 
be in a ratio with the 100 particles composing the body a, according to what has been stated on page 
12, so each particle of the ten composing b will receive 100 thrusts from the external. In total, b will 
receive 10 x 100 = 1000 thrusts, which will make it get closer to a. In the same way, each one of the 20 
particles composing c will receive 100 thrusts and so, in total, c will receive 20 x 100 = 2000 thrusts will 
make it get closer to a. Therefore, a body with a double number of particles, meaning with a double 
mass, will be pushed with a double force, with identical effect for both bodies. 


Second law: 


Attraction is proportional to the mass of the attracting body, as long as the distances of the attracted 
bodies are equivalent. 

Once explained the first law, this second one hardly needs any demonstration. Looking at Fig.6, let's 
consider the two bodies b and c, which attract the equidistant body a. Each one of the 100 particles 
composing the body a will receive 10 thrusts in the direction of b, and so a will be pushed towards b by 
a force equaling to 10 x 100 = 1000. Concerning the body c, instead, each particle of a will receive 20 
thrusts, so the whole body a will be pushed towards c by a force represented by 20 x 100 = 2000, 
meaning that we have a double force for the body c, which has a double number of particles and so a 
double mass in respect to b. Therefore, attraction is proportional to the mass of the attracting body. 


Third law: 


The intensity of attraction varies inversely to the squared measure of the distances. 

This principle, which applies to light and to irradiated heat, and, in general, to all those influences or 
forces emanating from a point, and, propagating spherically, spread in spherical areas, which are 
proportional to the squared measure of the distances, doesn't have any demonstration. So that such a 
law applies to attraction as well, we have to suppose that the attracting body corresponds to a 
mathematical point, and such a supposition becomes reality, if we think about the stars and the great 
distances. 
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Even for our case, therefore, in order to demonstrate that such law is able to apply, we have to start 
from the mathematical point with the attracting virtue. For us, that point is the elementary particle, 
which, screening the free propagation of the ethereal irradiations, determines the counterforce, 
meaning attraction. It is, as we can see also in this case, an influence irradiating from an elementary 
particle, meaning from the point, and therefore cannot avoid the common law. 

This applies to an attracting particle, to all the others and it is correct even for great aggregates of 
matter, provided that they are of spherical shape and constituted by homogeneous spherical layers, and 
that they are considered at a great distance, in regards of their volume. Hence, the laws of attractions 
perfectly apply to our hypothesis. 


ATTRACTION, COHESION AND AFFINITY 


In order to try to give an explanation for the force of attraction, we have admitted the existence of an 
elementary particle, the extreme division limit of matter. It is still the same force of attraction joining 
the elementary particles in order to create atoms, joining atoms to form molecules and joining 
molecules to form bodies. 


In the special case of the force joining molecules between them, we call it cohesion or chemical affinity 
when it joins atoms of different nature in the constitution of compound substances. There is no 
doubting the fact that it is the same force, though the energy keeping matter forming bodies together is 
so different, compared to the very subtle attraction, which tends to bring together two bodies attracting 
each other. Great aggregates of matter, such as a mountain, make a plumb line deviate, and, if they are 
as big as the Earth, the force of attraction becomes very relevant. But this is nothing, compared to the 
enormous force keeping the structure of bodies together, and, in order to develop such an energetic 
force, a great massing of matter is not necessary, since the cohesion is completely independent. 


To snap a 1 mm section iron wire, it takes a weight of 60 Kg, and it would need to be 120 Kg if the wire 
was made of steel. So the molecules belonging to a 1 mm section require an effort of 60 or 120 Kg to be 
snapped. But this is very little, because it’s about snapping a molecule from another molecule. It takes a 
much bigger effort to separate the various atoms constituting the molecule. Mechanical forces are no 
longer useful here and we need chemical reactions, able to alter the inner structure of bodies. In such 
reactions, requiring immense quantities of energy, the link between the atoms melts away, but, in this 
state called originating, the atoms usually aggregate in a different way with atoms of different kind, to 
create different molecules. 


What can we say of the force, indissolubly linking the elementary particles, constituting the atoms. 
Mechanical or chemical forces are unable to undo that link, even the most energetic. So we have four 


degrees of this force of attraction: attraction through the body, also called universal gravitation and 
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gravity, the molecular attraction, the atomic attraction and the ultra-atomic attraction, meaning that 
linking the elementary particles. 


The following example will help us understand how it is always about the same force. 

We have two plates, one of glass and one of wood, leaning one on the other. These can be torn apart 
with no difficulty, since attraction between them is not detectable. This will happen with rough surfaces. 
If they were carefully polished and perfectly coinciding, they will adhere in such a way that it would be 
difficult to tear them apart, and the more polished they are, the bigger the effort will be, as if they were 
a single body. The force keeping the two plates together is called adhesion and it is not a product of the 
atmospheric pressure, because it occurs even in empty space. 


In order to truly comprehend this simple experiment, we have to remember the explanation we gave for 
the force of attraction and for its origin concerning the particles. Two bodies of any kind, like two plates 
with a rough surface, leaving aside gravity, meaning the weight of the upper plate on the lower one, are 
attracted by each other by a minor force. This happens because, if we deny the contact points, the 
particles of one surface are very far away from those of the other, considering the extreme smallness of 
the particles and the infinitesimal distance separating them. We have to carefully consider this 
circumstance, keeping in mind the fundamental law of attraction, which varies inversely to the squared 
measure of the distances. 


By polishing the two plates, the point of contact increase and the distance between the particles of the 
two plates actually diminishes; therefore, attraction will increase. We comprehend how, theoretically, 
we can imagine two plates so perfectly polished that the particles can have a perfect cohesion able to 
keep the molecules united. In such a condition, the two plates would form a single body. In practice, of 
course, we are far away from such a result. 


After this explanation, to have an idea of the cohesion forces, let’s take into consideration the breaking 


2 
coefficient of the steel wire, which, as we have seen, equals 120 Kg/mm and let’s suppose that the 


distance separating one molecule of steel from the other is 1/10000000 per mm. Such a distance, 
completely imperceptible, is still enormous, if compared to the distance we supposed, between 
molecule and molecule of the mass of the body, being 1000 times bigger. Such a distance supposed, one 
thousand times bigger, between the two plates, the attractive force which will be developed will be 
10002, meaning one million of times smaller than that keeping the molecules together, in the mass of 


2 
steel. With such a ratio, starting from the coefficient of 120 Kg per mm , the force keeping the plates 
2 
together will equal to 120/1000000, meaning 120 mg per mm , and so two plates with a side of 10 cm — 
2 = 
10000mm will demand a force of 1,200 Cg. To be torn apart. 
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These figures, which can only be taken as an example, are anyway useful to understand how attraction 
between body and body and the force keeping the molecules together depend on a unique cause. The 
atoms of which the molecule is composed, then, since they are closer to each other, will be firmly kept 
and this applies even more to the elementary particles composing the very atoms. The force which 
keeps them together, growing according to the mentioned law, resists all the forces, chemical and 
physical. Therefore, the force is only one. Only its intensity varies, according to the distance separating 
the particles. 


ENERGY OF THE ETHER AND LATENT ENERGY OF MATTER 


In the previous chapters we tried to define the ether and to explain its action on matter. 

In this fluid all the energy of the Universe resides, an energy we may call infinite, as infinite as space is, 
and it is energy under the original and most simple form, while all the other forms of energy, meaning 
light, electricity, heat etc. are nothing but derivatives and, as secondary products, provoked by the 
movements of matter. The formula mv” considering the immense velocity v of the vibration of the ether, 
gives us, if not the measure, at least an idea of the immensity of the force, which it represents. But also 
matter has to represent a force by itself, because it moves continuously and rapidly. There is no 
doubting the fact that the particles of matter cannot precipitate one on the other, because the ether 
keeps them in constant vibration, around a balance point, and such a super-fast movement applies to 
the ultra-atomic particles, as much as to the atoms and molecules. 


Hence, when we say that matter is inert, we don’t have to mean that it is inactive. The word inert 
explains the real function of matter in regards of the activity of the ether. Matter, in fact, obeys the 
action of the ether, utilizes and stores its energies, like the flywheel of a steam machine, which moves 
because of the action of the steam and then stores the energy, thanks to inertia, as living force. Now, if 
all the insides of a body are animated by infinitesimal, but very rapid — maybe as rapid as the ether- 
movements, which no particle can avoid, then we should conclude that matter of anybody contains in 
itself a sum of energy represented by the entire mass of the body, moving all together in the space, with 
the same velocity of the single particles. 

But this deduction leads us to unexpected and incredible consequences. One Kg of matter, moving at 
the speed of light, would represent such a sum of energy, we wouldn’t even be able to conceive. 


The formula mv’ gives us the living force and the formula mv 7/8338 gives us that energy expressed in 
calories. So, given m = 1 and v = 300000 Km/sec, meaning 300 million of metres, which would be the 
speed of light, admitted for the ether as well, everybody will be able to see that we obtain a number of 
calories represented by 10794, followed by 9 zeroes, and so ten million of millions. 
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To what scary result has our reasoning led us? Nobody will easily admit that, stored and at a latent stage 
in a Kg of any matter, completely concealed from our investigations, such a quantity of energy, 
equivalent to a quantity that can be taken from millions and millions of Kg. of charcoal, is hidden. The 
idea will surely be considered crazy. Actually, if there is no doubting the fact that all the particles of 
matter constantly move, it’s not necessary, for this, admitting that they vibrate at the same speed of the 
free ether. And, given the circumstances in which the phenomenon occurs, it’s perhaps not rigorously 
correct to compare the latent energy to the energy represented by the same quantity of matter which 
moves in space with the same speed. So be it, let the result we came to, with the calculation, and be 
reduced as much as desired; inside matter there would still be a quantity of energy able to impress any 
imagination. 


What’s the force we can get from the richest of the combustibles or from the most energetic chemical 
reactions? For us, a combustible able to develop eight or ten thousand calories per kilogram is already 
marvelous, and we wouldn’t easily deal with the fact that this same combustible, even after burned, 
contains in itself, even in the remains, in the ashes and in the gases of the combustion, much more 
energy at a latent stage. And, besides, why would we put a limit to the energy of matter, which will 
always be concealed for us? Isn’t the energy infinite, as much as the space in which it is dispersed? 


The speed assumed by the electrical power, passing through a wire, seems superior to the actual speed 
of light, and yet a hardly measurable electrical power propagates through enormous lengths, almost 
without waste. In such a propagation, the ether, which is in the matter of the wire itself, plays a part, 
just as much as the matter of the wire itself. Obviously, if we have a very minor employment of energy, 
it means that the matter of the wire is already naturally and constantly vibrating and that the electrical 
power does nothing but slightly influence the vibrations, with a non-considerable absorption of energy. 
This state of continuous vibration of the particles of matter, for which we have an evident proof, clearly 
represents a huge quantity of latent energies. The property of the metals, according to which they are 
good conductors, could depend on a sort of harmony between the vibrations and the material particles 
of the wire itself, so that impacts or wastes in the exchange of the electrical vibrations do not occur. 


MORE EFFECTS OF THE VIBRATIONS OF THE ETHER 


We have seen how we can explain, with the hypothesis of the ether, attraction and the cohesion. Now 
let’s see what to what other consequences we can get. matter can be considered, as we said, perfectly 
transparent to the vibrations of the ether. In fact, if matter is inert, the properties it has must depend on 
an external influence and, since those properties are found and kept until the interiors of the material 
masses, it is evident that the agent those properties depend on can freely propagate its action, without 
any obstacle, through any depth of matter. We have previously mentioned this too. 
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Therefore, we can imagine that matter, even that belonging to bodies which look very compact to us, is 
very thinned out, meaning with its particles far away from each other, in respect of their extreme 
smallness, and that the gaps separating them is occupied by the vibrating ether. It is this interposed 
ether, in tight contact with all matter, freely communicating with the external, that communicates to 
matter the vibration, and, along with this, all the properties characterizing them. The thrust received by 
to opposite particles, with which we have explained the origins of attraction, would tend to make them 
fall one on the other. If this were possible, then nothing would prevent all matter from gathering and 
forming one singular, motionless mass. But we already explained that this effect can’t occur, because 
the ether, while bringing the particles close to each other, keeps them in a continuous oscillation, 
preventing them from reaching a state of balance and stillness. 


Matter, within certain limits, has to respond to all the vibrations of the ether. These vibrations can, in 
such a way, propagate not only through the intermolecular gaps, but also though ether and matter and 
through matter and ether. Repeating this helps, since in this way we will perhaps comprehend the 
phenomenon of transparency. This propagation of the vibrations from the ether to matter, this passage 
or also, we’d say, continuous exchange of energy, shouldn’t happen without waste in the impacts and 
frictions. 


We compared matter to the flywheel of a steam machine, which, moving rapidly, keeps stored, thanks 
to inertia, a considerable quantity of living force. But if the wheel wasn’t constantly stressed by the 
thrusts on the handle and was left by itself, it would lose the accumulated living force, which would, 
then, be absorbed by the friction of the handle and the resistance of the air. Therefore, the comparison 
between matter the flywheel has to be considered accurate. 


In its quick, vibratory movements, matter represents huge quantities of living force, but such 
movements can exist as long as they are maintained and contained by the ether: it has to be, also in this 
case, a waste of energy comparable to the living force absorbed by the friction of the pins of the 
flywheel. But what does the friction of the pins produce? Into what shape does the living force, which 
had accumulated in the wheel, change? It changes into heat and that is evident when the lubrication of 
the pins has been neglected. 


We must imagine the same thing for the energy absorbed in the frictions between matter and ether, 
which will change into heat. This conclusion would be, as we can easily imagine, of extraordinary 
importance, because it would offer the key to the comprehension of phenomena, which are 
unexplainable so far. But, apparently, the structure of matter, with its movements, represents a too 
delicate and perfect mechanism, to admit that such a considerable waste of force occurs, so we should 
retain that only a fraction — we’d call it infinitesimal — of all the immense sum of energy implied in the 
inner movement is absorbed by the frictions. 
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Although a fraction of the ether’s energy is, in this way absorbed, it’s not necessary to assume that this 
energy is entirely transformed in heat, but we should perhaps consider the existence of a few 
phenomenon, the nature of which we don’t know yet. The property of Uranium and its compounds of 
constantly and steadily emanating special irradiations, could confirm such a view. Also Thorium and its 
compounds have the property of emitting the so-called uranium rays, but they have also another 
characteristic of emitting particles, called radioactive, which diffuse through slim plates and paper 
sheets. 


These phenomena, characteristic of a few substances, could therefore, depend on the cause we 
mentioned and it is not excluded that analogous, or even different - as long as still related to the inner 
labor of matter and the ether -, phenomena could, through the progress of the studies, be discovered in 
other substances or even discover that all the substances can emanate characteristic irradiations or 
some particular effluvium. 


However, if these phenomena can be attributed to the cause we mentioned, then | believe that they 
have to be considered as secondary, while the most constant and direct phenomenon, produced by the 
frictions, is heat. Surely nobody has thought about that and the thing is, perhaps, not easy to 
demonstrate in practice, that a body of a few kilos, or even of a few squared metres, could have inside a 
source, though slight, of heat, completely independent from the usual causes and sources. 


But if the phenomenon really occurs, if the mass of matter has huge proportion, something considerable 
will happen. Is the gradual increase of the temperature, which occurs when walking in the bowels of a 
mountain, or which we notice when we go underground, which has always been explained by the theory 
of the central fire, by any chance due to a totally opposite cause, coming from outside, in virtue of the 
resistance offered by matter to the vibrations of the ether? 


Of course | do not want to deny the elevated temperature of the terrestrial nucleus, but, since the 
development of heat is a consequence of the friction between matter and ether, and given the huge 
proportions of the terrestrial globe, it is certain that such a heat will have to be considered as 
noteworthy, and, in this case, the progression of the temperature we notice deep down, should be 
noticeable in the same way, at least in certain limits, even independently from the central heat, even if 
the heating source admitted in our hypothesis was the only one existing. 


After all, given such a source and supposed that this is the only one the Earth owns its present 
conditions to, we have to conclude that the central heat is nothing but a necessary consequence. In fact, 
although the cause comes from outside, it is clear that the heat, in the long run, is accumulating in the 
centre of the planet, towards which it converges from all the sides, without any possible sort of 
dispersion, and this has a very relevant effect, even when the heat is produced in limited quantity. Then 
again, it is not exact to say that the source of the heat is external; in fact the heating source is all over 
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matter, so also in the centre of the planet. Hence, even if we assume the central temperature as very 
elevated, it could still be considered as a product of the energy coming from the universe, accumulated 
for a long time. 


With this we don't mean to exclude that the central terrestrial heating could be attributed, at least for 
the vast majority, to a more remote cause, meaning as a residual of that time, during which the Earth 
was liquid or gaseous. But we have to well comprehend what influence the greatness of the material 
mass can have on the quantity of warmth developed. 


We can somehow admit that each particle of matter represents a given unity of developed heat, in the 
same way in which it represents a unity of resistance to the free propagation of the ethereal waves. 
Therefore, the heat developed in the structure of bodies would increase proportionally to the quantity 
of particles, and so it would be directly proportional to the mass. In such a phenomenon, the greatest 
influence depends on the degree of density of matter, so that the heating action is more remarkable in 
solid bodies and less in liquid and gaseous ones. 


There are other circumstances worth considering: in a sphere with a diameter twice the diameter of 
another sphere, the vibrations, in order to cross it, will need to cover a double distance, so, though that 
sort of skimming they are subjected to, when they cross matter, they will come out of the sphere with 
less residual energy. The area of the sphere increases according to the squared radius, and so a sphere 
with a double radius, will oppose the action of the ether a four times bigger area. 


But there is one circumstance to consider that is more important than any other: the action of the ether 
rays propagates freely until the inner part of the material masses, whatever their dimensions are. The 
transformation in heat of a fraction of the energy coming from outside happens to explain, on the spot, 
and such a heat is destined to accumulate towards the centre, because, once the energy is transformed 
in heat, it loses the ability of propagating via irradiation through matter, but can only transmit via 
conductivity, and so very slowly. 


In this way, the transformed living force, thanks to the frictions of the heat, remains, let's say, 
imprisoned and in this way the heat will accumulate towards the centre and reach a high degree of 
temperature. Naturally, the bigger the material mass is, the longer will be the path, which the heat will 
need to cover via conductivity, to come outside, and the smaller will the waste relatively be. Once 
explained the influence of the dimensions of the material mass, we will comprehend that the heat of the 
Earth is, at least a part of it, due to it. 


As we already said, with such an hypothesis, does not exclude that the original heat of the Earth could 
depend on other causes. The hypothesis we exposed could be useful to explain the terrestrial heat, even 
if we admitted that the Earth at the beginning was perfectly cold, which we should exclude a priori, but 
also to explain the conservation of the present heat, if we reason that it comes from another cause. 
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ABOUT THE HEAT OF THE SUN 


Once explained a possible origin of the heat inside our planet, the step to give a similar explanation also 
for the heat of the Sun is short. We will only have to give the right proportions between the size of the 
Sun and that of the Earth. The Sun has a diameter of 1.382.000 Km, so roughly 108 1/5 times the 
diameter of the Earth, which means that it is so big that it could contain almost twice the diameter of 
the lunar orbit around the Earth. The volume of the Sun is 1,280.000 times the terrestrial volume and, 
considered the density of the Sun, which is % that of the Earth, it represents more or less 324000 the 
mass of the Earth. It has a very high degree of incandescence, probably at the temperature of several 
millions of degrees, and the heat emanated from its surface is so intense that it would melt down our 
planet like wax, if it came to be in the place in which the moon is (C.A. Young: The Sun). 


It was also calculated that, if the Sun was a solid of coal, burning in oxygen, it could only have provided 
for six thousand years the quantity of heat, which it is irradiating now; and, despite such an enormous 
emission of heat it is beyond doubt that its temperature hasn't had measurable variations, since the 
dawn of the history of mankind. But Geology dates back to much remoter times, maybe more than one 
million of years, and from this we can deduct that, if a cooling had occurred, this must have been 
extremely slow, so that it's been barely noticeable over an entire geological era. 


It is certainly not possible to admit that it is an incandescent globe, slowly cooling down, and that it is 
only because of its size if it's still very hot. Where does such energy come from, then? There surely must 
be a cause, thanks to which the Sun regenerates all — or a part of — its energy, which it prodigally 
disperses. | will mention all the principal hypothesizes, in order to explain the origin of the solar energy, 
and, first of all, | mention the Meteoric hypothesis by Meyer. A body in space, without initial velocity, 
which is very far away from the Sun, falling on this, in the last moment, will have assumed a velocity of 
616 Km/sec. During the impact, all the living force acquired by the body, will instantly turn into heat 
and, with the formula mv?/ 8338, we will find out that a body of a kilogram, falling on the Sun, with the 
mentioned speed, will develop 45 million of calories. Any very rich combustible, burning in the best 
conditions could only develop an incomparably smaller number of calories. 


According to this principle, they imagined that, on the Sun, there is a continuous precipitation of 
meteoric material, sufficient to supply the Sun of the heat it loses by irradiation. A precipitation of 
meteoric material happens, with a certain frequency, on the Earth too and, actually, considered the 
enormous mass of the Sun, which makes its influence preponderant beyond our system, we can 
comprehend how the fall of meteors on the great star must be incomparably more consistent, and 
therefore the hypothesis sounds acceptable, in the first instance, and it actually received a certain favor 
some time ago. 
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We have to consider, though, that, from its surface, the Sun emanates a quantity of heat equal to 18500 
calories per second, for each squared meter, and, therefore, given the already mentioned number of 45 
million of calories produced by the impact of a kilogram, we can deduct that 0.4 grams of matter per 
second, and so 12600 kilograms per square meter per year, would be necessary to regenerate in the Sun 
the heat dispersed (Faye); so it should be a veritable rain of matter. The increase which the Sun would 
receive, wouldn't actually be too big: only a 26/1000000 per year. However, in one or two thousand 
years, the effect would be detectable enough to produce perturbations in our system, so the hypothesis 
is not valid, according to the data gathered during centuries of observations. 


It is also believed that, if matter was so abundant in space, the Earth should receive much more of it, so 
that the temperature of its surface would be higher than that of boiling water (Young). The most 
credited hypothesis is that of the solar concentration, proposed by Helmholtz. This hypothesis is 
basically founded on the same principle of the meteoric one, with the difference that, instead of 
supposing the intervention of matter from the space, alien to the Sun, it makes use of matter of the Sun 
itself. 


A moving body loses the same quantity of heat, whether it is suddenly or gradually stopped. Admitting 
that the Sun is a gaseous body, its contraction would be the origin of an emission of heat, proportional 
to the diminution of its diameter. But the whole mass of the Sun contributes to such an emission of 
heat; so a superficial particle gets closer to the centre proportionally to the diminution of the solar 
radius, and an internal particle moves less and under the impulse of a minor attractive force. 


Helmholtz has demonstrated that a contraction of the solar diameter not longer than 75 metres could 
make up for the heat lost in one year. This condition is truly rather slow and imperceptible for us, 
because it would require a period of 9500 years to reach 724 kilometers, corresponding to one second 
of arch in the apparent diameter of the Sun. | quote, at this point, what Young says in his work, “the 
Sun” (p.287) “If the Sun was completely gaseous, we could affirm, with certainty, that it must become 
warmer and warmer; in fact there is the curious (and paradoxical, at a first glance) phenomenon, 
clarified by Lane, in 1870, that the temperature of a gaseous body constantly increases, while it 
contracts for the loss of heat. By losing heat it shrinks, but the heat generated by the contraction is 
more than that necessary to prevent the temperature from lowering. A gaseous mass, while losing heat 
because of the radiation, must become smaller and hotter at the same time, until the density becomes 
so consistent that the laws of the expansion of the gases touch their limits, and the condensation in 
liquid begins. Apparently, the Sun has come to this point, if it is not still completely gaseous, which we 
doubt. Anyway, as far as we know, the external part, meaning the photosphere, seems to be a mass of 
nebulous material, precipitated from vapors, which constitute the principal mass; and the progressive 
contraction, provided that it happens, must have, as a result, a thickening of this layer, an increase of 
the part of the Sun, which is in a nebulous state”. 
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According to Newcomb (Young, p.289), if the Sun constantly maintained its current radiation, over 5 
million of years, it would reduce to the half of the current diameter, becoming, as a consequence, eight 
times denser. Given the medium density of the Sun, which is almost one and a half times that of water, 
it is acceptable to doubt that it is gaseous in the totality of its mass, but anyway, it seems to me that, 
concerning this hypothesis, we can draw the following conclusion: 

Assumed all the solar mass as homogeneous, meaning without any difference between centre and 
surface, and that the totality of the mass has, therefore, the medium density of 1.40 (when that of the 
distilled water is 1), it seems to me useless to worry about the state of the solar globe and whether it 
could be completely gaseous, as the hypothesis by Helmholtz would require. Let's assume that, in those 
special conditions, the mass, though so dense, is in a state comparable to the gaseous and that the high 
degree of density depends on the compression. 


We couldn't doubt, though, that this completely special gas, if we want to call it so, would have its 
molecules so close to each other that it would have a density superior to that of water. This would imply 
that the substance wouldn't probably be any more compressible, while the hypothesis must admit that 
the production of energy is due to a gradual increase in density, with perceivable diminution of volume. 
The medium density we supposed for the entire solar mass can't, naturally, be accepted; the surface of 
the Sun is indeed gaseous and its density has to be much slighter than the medium value, while inside it 
will have to be, consequently of the pressure, much higher, and, therefore, much denser than water. 
Hence, | believe that the Sun is already liquid in its central part. For these reasons, it seems to me that 
the hypothesis loses most of its value, when we don't want to put a limit to the phenomenon of the 
solar contraction, only including its external film, surely gaseous, since we had to exclude that the 
nucleus, too dense and, probably, liquid, takes any part in this. 


In this case, the effect resulting from the shrinking, given the small portion of the solar mass involved, 
would be very small. Being so, the hypothesis, even if it was valid, would be enough only to explain a 
small part of the heat irradiated by the Sun. It never happens, and it is not even supposable, | reason, 
that the phenomenon of the shrinking could be extended until the Sun reaches the half of its current 
diameter and an eight times bigger density. All considered, | reason that we can conclude by saying that 
the effect of the solar concentration is, in the best hypothesis, far away from compensating the lost 
energy. 


Many astronomers, among which Father Secchi (Le Soleil p, 275 and following) put in the first line, 
among the causes to which we can attribute the constance of the temperature of the Sun, the chemical 
action between the elements it's made up of. Because of the fact that the enormous excess of 
temperature doesn't exist in a stable condition, some of the compounds can result from the union of 
one or more elements, since these are in contract and mixed in a state, we would call dissociation. This 
condition is verified in the laboratories too, since it is possible, at certain temperatures, to keep two 
different elements with a chemical affinity at the same time, without any combination happening. Once 


28 


29 


a certain degree of cooling is reached, the combination happens, accompanied by a great emission of 
heat. The elements composing the Sun are, most of the time, in this state of dissociation, and this 
represents a huge quantity of energy at the latent state, ready to develop when a sufficient degree of 
cooling allows the combination of the various elements. 


There is a great quantity of hydrogen in the external surface. This, combining with the oxygen, develops 
3830 calories for each kilogram of water produced. It is obviously a great supply of heat, but we have to 
reason that this would soon be exhausted anyway. We should consider it a supply, which will only be 
used in a far away and hypothetical future, when the Sun will be so cold that the dissociated elements 
will be able to combine between them. At the moment, we are still, certainly, very far away from this 
possibility. 


From this close examination of the most credited hypothesizes, we have to conclude that we are rather 
far from having an explanation for the constance of the temperature of the Sun, so we are forced to 
admit that it cools rapidly and constantly and that there is another way to regenerate the lost energy. 


Let's see now to what conclusion the hypothesis of the ether can lead us. We have already seen how, 
with that hypothesis, we can explain the origin, or better, the conservation of the heat inside the Earth. 
It is easy to reach an analogous conclusion for the Sun. The Earth wouldn't be big enough so that the 
heat produced by the resistance, which its mass opposes to the ether could accumulate and propagate 
up to the surface. Jupiter, this colossus among the planets of our system, has a volume corresponding to 
1279 times and a mass of 310 times that of the Earth. Generally, this planet is believed to be very hot 
and internally liquid. At the moment it is going though one of the ancient phases, ceased on our planet 
perhaps one million years ago, before the appearance of any organism, though, according to Laplace's 
hypothesis, it is older than the Earth. 


But why this difference? Why is Jupiter so late in regards of our planet? Its bigger mass, because of 
which it cools down more slowly, can be enough to explain that. But we have already seen, about the 
Sun, that its size can in no way justify the slowness of its cooling process, provided that it really happens. 
Therefore, there should be a cause, for Jupiter as well, thanks to which its temperature its kept and its 
cooling process is delayed. The hypothesizes applied to the Sun - the rain of meteors and the 
contraction of its diameter, in this case, have no value whatsoever. 


Hence, even in the case of Jupiter, the hypothesis of the ether could give us the key to the enigma, 
since, as we said for the Earth, not excluding that the origin of the heat stored by the planet comes from 
a primordial cause, this hypothesis can explain the current source, which delays and prevents the 
cooling of the planet. As we already saw, given the dimensions of the Sun and its enormous mass, which 
is 324000 times the mass of the Earth, with the hypothesis of the ether it wouldn't be difficult to explain 
the origin of the heat of the great star. Given that a unity of mass represents, in a certain way, a unity of 
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resistance to the ether, and so a unity of living force transformed into heat, in the mass of the Sun, a 
total quantity of heat equal to 300000 times the heat developed in the same time in the terrestrial mass 
should be developed. 


Moreover, the immense solar globe offers to the free penetration of the ethereal waves a surface of 
11770 times the terrestrial surface. Considering, finally, that the vibrations, in order to propagate 
through the solar mass, have to go through 700000 kilometers, before they reach the centre, and the 
same number to go in the other direction, it is almost incomprehensible how, along this path, which 
would take light slightly less than five seconds, the energy of such vibrations is not destroyed and 
absorbed by the frictions. 


It could also be reasoned that the effect of the ether increases with the temperature, just like the 
friction of a pin increasing with heat. The completely special conditions of the solar nucleus, which has 
to be kept very dense by the excess of pressure and by a very high temperature, can be favorable to 
absorb the energy of the ether. In such a way, the Sun wouldn't behave as anybody, which is freely 
crossed by the vibrations of the ether, without them changing at all, but in the solar mass the vibrations 
of the ether should partially deplete. 


But, assuming that only a part of the living force of the ether changes into heat, this will remain for the 
most part imprisoned and it would accumulate more and more, because it would be impaired from 
propagation via irradiation, but only via conductivity of matter or thanks to the movements of the mass, 
from the centre to the periphery. Given that, we can't assign a limit to the quantity of accumulated heat, 
and so to the intensity of temperature the mass of the Sun will get to, in the millennia, and so, without 
excluding — note well - that the heat of the star, as much as the heat of all the planetary system, could 
depend on another cause, and, without excluding that some other cause may contribute to regenerate 
a part of the lost heat, we could comprehend the present state of the Sun, even if the supposed cause of 
the ether stood alone and the initial temperature was very low. Even for the Sun, like we said for the 
Earth and Jupiter, the action of the ether could be limited to the delay of the cooling of the star, but it 
could also be sufficient to maintain the present conditions for an indefinite time. 


RELATIONSHIP BETHWEEN THE MASS AND THE TEMPERATURE OF THE PLANETS: 


Once explained with our hypothesis the present state of the Sun and the Earth, and that — somehow 
intermediate — of Jupiter, let's see in what conditions the other planets are. 

Between the Sun and the various planets of our system, there are the following relationships, using the 
Earth as a term of comparison and considering it as a unit. 
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Diameter Mass Volume Density in relation to 
water 
Sun 108.5 1280000 {324000 1.4 
Jupiter /11.1 1279 309 1.36 
Saturn |9.3 719 92 0.73 
Uranus (4.2 69 14 0.82 
Neptune | 3.8 55 16 1.65 
Earth 1 1 1 5.5 
Venus (0.99 0.97 0.79 5.1 
Mars 0.53 0.16 0.11 3.9 
Mercury | 0.37 0.05 0.07 6.84 
Moon |0.27 0.02 0.01 3.4 


Examining the numbers of this table, we are struck by the fact that all the smaller planets, including the 
Earth, are much denser than water, from a minimum of 3.40 for the Moon, up to 6.84 for Mercury, 
which is the densest planet in our system. For the planets bigger than the Earth, instead, and including 
the Sun too, there is a very evident leap in their density, which is only one and a half times or even 
measurably lighter than water. 


The cause of such a difference will depend on the nature of the substances they are made up of or, 
more likely, on the prevalence of such more or less dense elements. The various densities of the minor 
planets, which are solid and cold on the surface, will be attributed to this. But the enormous leap we 
notice when we consider the bigger planets has to depend on another cause, meaning on their higher 
temperature, without excluding that, for these too, there is the influence of the various predominant 
substances. Uranus and Neptune, because of their specter and the bright light emanated despite of the 
great distance from the Sun, are considered slightly luminous by themselves. 


In conclusion, we can retain that all the bigger planets are still incandescent also on the surface and 
that, therefore, the volatile substances, like water, are still at the gaseous and nebulous state, forming 
around the solid or liquid globe a dense atmosphere of, perhaps, relevant depth. Therefore, the globes 
we see are not the actual planets, but their atmospheres, which would give to the planets themselves an 
apparent size, superior to the real one. With this their subtle density would be explained, as it results 
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from the calculations in relation to their apparent diameter, due to the dense and thick nebulous layer, 
by which they are covered, as opposed to the smaller planets, the solid surface of which is visible and 
measurable. 


But why are the bigger planets still hot? 

What we said before, regarding the special case of Jupiter, will be, as | reason, be applicable to the other 
bigger planets. Probably a mass like that of Jupiter — 300 times that of the Earth — is not necessary, for 
the ether to maintain its elevated temperature. Perhaps a mass of 32 times that of the Earth, like that of 
Saturn, or even 14 times, like that of Uranus, will be enough so that the planets can keep a high 
temperature even on the surface. In such conditions, with a bigger gaseous atmosphere, as a 
consequence of a bigger mass and given the presence of a great quantity of water, the nebulous cover, 
which would give to the planet apparent dimensions, bigger than the real ones, would be a necessary 
consequence. 


Such an explanation sounds natural only if we consider the conditions of our planet, which is just 
covered by a thin solid crust. It wouldn't be necessary for the surface to have an elevated temperature, 
but a temperature of a few hundreds of degrees would be enough, so that all water of the seas or that 
accumulated underground and in the depth of the solid crust would be confined in the high regions of 
the atmosphere at the state of vapor or cloud and, in such a state, all the surface of the Earth would be 
veiled and assume, for someone observing it from one of the other planets, an appearance similar to the 
bigger planets, with a diameter measurably longer than the current one and with a medium density 
consequently minor. 


It would take the mass of the Earth to be, perhaps, one or two times bigger than the actual one, so that 
the heat of its nucleus propagated up to the surface enough to allow the above-mentioned condition. 
Therefore, following this flow of ideas, as our hypothesis suggests, the incandescent state of Uranus and 
Neptune and their medium density would be explained. Such a state, without a source of energy like the 
ether, couldn't have been maintained for a long time. 


HOW THE ENERGY IN THE UNIVERSE KEEPS STABLE AND REGENERATES 


So far, our hypothesis, like the others we mentioned, only explains about one stage of the life of the 
stars. So many questions! How was the energy accumulated in our system since the origins generated? 
And what is going to happen if the Sun and all the stars are destined to extinguish? And what happens to 
the quantity of energy irradiated by the stars, which seems to disperse and disappear in space? 


Let's see if our hypothesis can explain these mysteries. We have seen how, with the hypothesis of the 
ether, it is possible to explain the origin of solar heat and how we can assume a balance between the 
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exit and the entrance of the energy in the Sun. This balance could, reasonably, last forever, since there is 
no doubting the fact that the energy of the ether will never finish. By the way, whatever stage of activity 
we consider, it is still a transitory stage, although a long one, of the universal process of evolution, which 
nothing can avoid. As much as we cannot admit, in nature, a state of absolute stillness or the absence of 
energy, we can't consider the idea that a certain stage of life, like the current one of our system, could 
last forever. 


Without any doubt, our planet, and so the Sun, will need, one day, to transform, and perhaps contribute 
to the origin of other systems, other worlds. The universal agent this activity of transformation depends 
on, that which matter passively obeys, is the ether. Quoting the words of the great Newton, we can 
define it as the Spirit of the Universe, because it represents life and energy. The force exists at the stage 
— so-called — primordial and simpler, as ether vibrations, which fill space and penetrate the masses of 
matter, communicating to it all the characteristic properties. Heat, light, magnetism, electricity, 
attraction and, in general, all the shapes under which energy manifests itself wouldn't exist otherwise 
but as a by-product of the innate force of this universal fluid, transformed by the frictions and the many 
actions, which it promotes within the material aggregates. 


But the ether is also a store which absorbs and holds the energy dispersed by bodies, under the shape of 
different irradiations, calorific, luminous etc. The irradiations emanated by the stars, which are nothing 
but special shapes of the vibrations of the ether itself, propagating in the celestial spaces for very long 
journeys. Just like light, little by little, they lose some intensity, they disperse, blurring and transforming 
in that and general simple vibration by which the universe is invaded. This can be rightfully named 
vibration or irradiation of energy. 


So this hypothesis explains how all the irradiated heat, all the energies lost by the Sun and stars don't go 
to waste, but are absorbed and collected and such a conclusion would be of great importance, because 
it would explain the grave question of the conservation of energy in the universe. In this way the cycle of 
the ether is complete: its energy passes to matter; the heat and the light of the stars would be nothing 
but a by-product of the energy dispersed in matter. Then it comes back to the universal storage, the 
ether. Nothing gets lost and nothing is destroyed, not matter, nor energy. 


We have already made a step forward, explaining how the energy of the universe is conserved, but let's 
see to which other conclusions our hypothesis can lead us to. As we have seen, the bigger a matter mass 
is, the greater is the quantity of heat emitted by the frictions of the ether and matter. The Earth, though 
externally solid and cold, is very hot right below the crust; Jupiter, much hotter than the Earth, is kept 
hot and liquid even on the surface and, finally, the Sun owes to its enormous mass its elevated 
temperature, and ability to keep the planets revolving around it alive. 
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Continuing with this progression, what could happen if the mass of matter was even bigger than our 
sun? Most likely, the temperature of such a mass would need to be even higher. It is admitted that it is 
due to the bigger size, if many stars, like the case of Sirius and millions of others, are hotter and brighter, 
though, because of the great distance, are not visible. With our hypothesis, the higher temperature and 
the more evident brightness would be the necessary consequence of a bigger mass, unless we are 
talking about, as we must admit, in some case, a younger Sun or one in a more active stage. 


But let's imagine that even bigger masses could take shape. What would happen in that case? Will the 
heat developed and accumulated thanks to the action of the ether be bigger and bigger, until reaching a 
limit in which matter, already completely gaseous, will disperse, as it won't obey the attracting force any 
more, going back to the stage of primitive nebula? Having supposed the action of the ether on the great 
matter masses, such a hypothesis doesn't sound absurd. Will such a hypothesis be able to verify itself on 
our planet? The astronomers mention the possibility of a fall of the planets in the Sun; such a fall, 
independently from mechanical direct action, which would supply the Sun of a lot of heat, by increasing 
its mass, should increase the temperature, because of the stronger action of the ether. 


If we consider, though, that the present mass of the Sun is 700 times bigger than that of all the planets 
put together, we should conclude that, in that way, the increase of the temperature wouldn't be very 
noticeable. We cannot exclude that there could be other ways for the Sun to sensibly increase its mass. 
The fall of meteoric material, though undoubtedly much smaller than that supposed by the meteoric 
hypothesis, could have, in the long run, a noticeable influence in the increase of the solar mass. 
Moreover, remains the possibility, though not very credible, of the impact with some star; is this the 
destiny reserved to our system in its long journey towards the unknown, towards the constellation of 
Hercules? 


Even from the effect of such a supposed fall, we have to distinguish the direct mechanical one, not 
durable, produced by impact, from which we have to observe, according to our hypothesis, the direct 
and temporary effect determined by a high increase of the solar mass. As we see, though it's about 
completely hypothetical possibilities, it is not excluded that, in the inexhaustible flow of time, the Sun 
could reach sufficient dimensions, from which there would be a measurable growth of its activity, 
perhaps until it dissolves into a nebula. But maybe, if we consider the current degree of the activity of 
the Sun, we could almost doubt that such an increase of mass would be necessary. 


We know, in fact, that even now, on that star, those disruptions do happen, so we could almost believe 
that, if their activity grew, even slightly, a maybe consistent part of matter could be ejected, defeating 
the enormous force of attraction, which keeps it in the star. During the total solar eclipses and even 
directly, under the full bright Sun, using special specter-scopes, we can see protuberances appearing 
near the edge of the disc, which are recognized as jets, burning like flames, over which, sometimes, 
luminous clouds, which look slightly like terrestrial clouds, take shape. The height usually reached by 
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these burning jets over the surface of the Sun is usually 30-45 thousand of kilometers, but it is not rare 
for them to get to 100-200. Flammarion mentions 460 thousand of kilometers for some of them, 
equaling one third of the solar diameter. 


Young mentions one jet seen by him on 7 th October 1880, which measured 13' of arch, meaning almost 
600 thousand of kilometers high over the solar surface. Such an enormous protuberance, from an 
ordinary height of 65 thousand of kilometers, developed to the extraordinary dimensions just 
mentioned, and then rapidly disappeared in only two hours of time. The protuberances change shape 
quickly and their parachuting movement can almost be followed by the naked eye of the observer. The 
ascending velocity is estimated superior to 300 kilometers per second. Respighi calculated the velocity 
from 600 to 700 and even 800 kilometers per second. According to Proctor's calculations, the velocity of 
800 of kilometers can even be overtaken, considering the resistance of the solar atmosphere. This speed 
is sufficient for a dense substance to avoid the solar attraction and never fall down again. 


We also have to consider that the observation of the protuberances is only limited to the edge of the 
disc, while the phenomenon involves a great part of its surface, and, therefore, we cannot even say that 
men, with their instruments, have been spectators of the highest flames. We can assume, without a 
doubt, that even more gigantic jets may take place, with velocities even superior to those observed so 
far. Although we should, when talking about the Sun, avoid the special conditions we are used to 
consider for the phenomena of the Earth, it is still difficult to deal with the fact that merely gaseous jets 
could spring from the solar globe, up to those enormous heights, and with a speed of several hundreds 
of kilometers per second and through a very dense atmosphere. 


As Young says (p. 219), if the Sun were solid or liquid we could understand the phenomenon, comparing 
it to the activity of our volcanoes, making the reasonable proportions with the dimensions of the Sun, 
but if it is gaseous, and since its luminous surface, or photosphere, is made up of incandescent clouds, 
similar to those of the Earth, except for the fact that water drops are substituted by metal drops, it is 
difficult to comprehend how such clouds can keep the gases at such an elevated pressure, to bring 
about those violent eruptions. 


Young gives the following explanation for this phenomenon: The heat irradiated by the Sun has to cause 
some strong condensations of solar vapors. The quantity of heat irradiating in one minute is estimated 
as equivalent to the quantity of heat set free by the condensation of a quantity of water vapor, able to 
form a layer of two metres of depth. Admitting that the latent heat of the solar vapors is the same of 
that of water vapor, in the clouds of the photosphere, an equal quantity of liquid, for a height of two 
metres, should, as a consequence, condense. 


If the condensate solar liquid were in such a quantity, it wouldn't form a rain, but it would fall down in 
layers, offering a strong obstacle to the gases coming from the inside, which would, by all means, need 


35 


36 


to open a passage, producing actual explosions. This explanation doesn't really persuade, because, even 
accepting the enormous condensation mentioned by Young, we should imagine that, for all the solar 
surface, the great liquid layer, able to contain the gases at such an high pressure, was spread without 
interruption. But if the flames and the jet of the protuberances are nothing but the most evident part of 
the phenomenon, and this has a few analogies with the flames and smoke of a cannon shot. 


Explosions could, actually, happen in the profound mass of the Sun, in the liquid nucleus. Because of 
these, portions of solid or liquid matter are thrown upwards, beyond the photosphere, lifting its 
luminous gases. In this way, the flames would be made up of the gases of the photosphere, but they 
could also come from the liquid or solid material thrown upwards, which, because of the excess of 
latent temperature, or for the diminution of the pressure, affected by the ascent, would quickly dissolve 
along the trajectory, in vapor. From this the metallic vapors, which are observed towards lower part of 
the protuberances and generated in the nucleus, could have their origin. 

Therefore, those enormous velocities of ascent, observed for the protuberances, could be overtaken by 
the non-gaseous portions, which, too late to volatilize along the path, would be somehow thrown into 
space, never to fall down again. This explanation would support the opinion of those who attribute the 
origin of the fireballs and meteors to the solar eruptions. In this case the Sun would lose matter, rather 
than acquiring it, as happens according to the meteoric hypothesis. 


If the protuberances are produced by explosions, these should happen because of the development of 
gases at enormous tensions, in a rather resistant medium, in a liquid, probably, under a very strong 
pressure. We already saw above that the Sun has to be considered to be liquid in its internal part. Its 
nucleus will, in fact, need to be compared to water in a boiler, which is liquid even at a temperature of 
hundreds of degrees and assumes, in any case, a determined temperature, according to the pressure. In 
the case of the Sun, if the intensity of the calorific source increased, we would have an increase in the 
boiling and a bigger quantity of gas will develop, becoming part of the gaseous layers and of the clouds 
of the photosphere, while a continuous rain of the condensed product will become again a part of the 
liquid nucleus. 


Now we may wonder where the origin of the calorific is, which seems to emanate from the centre of the 
Sun and which no hypothesis has been able to explain so far.: the quantity of heat generated by sucha 
source must be rather big, if it's able to determine those disruptions and those jets, which indicate an 
enormous excess of temperature. Any internal energy, inside the star, should somehow exhaust rapidly. 
There must be an external cause, as indicated by our hypothesis, a cause which, although coming from 
outside, develops its action especially towards the centre. 


According to what we have seen, nothing indicates, in the phenomena of the Sun, that the activity is 
going to decline, and, if we can already notice, in the most violent paroxysms, that some portions of 
matter are thrown into space, we can reason that an increase, though not very relevant, of such an 
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activity, produced according to our hypothesis, consequently to an increase of the solar mass, could 
determine detachments of considerable amounts of matter, which would dissolve in space. But, 
perhaps, a consistent increase of the solar activity could induce a radical change in the manifestation of 
the phenomena characterizing the present state. 


In fact, assuming that the Sun is liquid in its nucleus, if an excessive prevalence was verified in the source 
of energy, the liquid part will need to diminish gradually, until disappearing completely, and then the 
Sun, entirely gaseous, will have a noticeably longer diameter. In such conditions those disruptions and 
those jets, which are a manifestation of the liquid nucleus, wouldn't happen anymore. The astronomers 
state that the Sun has already gone through that gaseous state. Back then, it had to be a much bigger, 
but stable globe, more luminous but less hot, though it contained, at that stage, a much bigger sum of 
energy. If we consider how the ether acts when it goes though matter with its vibrations, and how the 
heat is developed among the frictions between ether and matter, it is evident that its action has to 
increase with the density of matter itself, which is maximum in solid and liquid bodies, much lower in 
the gases and almost non-essential if the gases are rarefied. Therefore, the disappearance of the liquid 
nucleus of the Sun, would determine a very strong diminution of the development of heat, caused by 
the ether. 


For the same reason, in its origins, when the Sun was completely gaseous, it had to gradually lose its 
heat, without a measurable compensation from the outside, caused by the much weaker action of the 
ether. It has only been when, because of the gradual cooling, the first nucleus appeared, that the source 
of heat, which seems to work from the centre, started to be manifested. But the developed heat, in a 
primary moment, would be too little to compensate the irradiated quantity and, therefore, the nucleus 
would have grown in spite of the gaseous part, until reaching a balance between developed and 
irradiated heat. 


At the completely gaseous globe stage, the quantity of heat irradiated by the Sun had to be minor, 
though the diameter was much longer, and that's because its mass had to be much less agitated, since 
there was only an exchange between the cold gases of the surface with the hot gases of the centre. 
Once the liquid nucleus was formed, the violent upwards currents and the explosions due to the excess 
of temperature on the centre. Concerning the phenomena characterizing the present state, the surface 
of the Sun is no longer united, quiet and veiled by cold clouds, but all rough with protuberances, which 
take up to the surface and throw out of this matter very hot gases from the centre, keeping the surface 
constantly agitated and luminous. 


Therefore, coming to a conclusion, our hypothesis led us to consider three possible cases in the future 
conditions of the Sun: The heat produced by the action of the ether actually works — or will work sooner 
or later — setting a balance to the loss caused by the irradiation, and for this state we can admit an 
indefinite duration. Or: because of the decrease of matter increasing its mass, the solar activity will be 
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subject to a strong increase and, in that case, due to the excessive violence of its eruptions, a perhaps 
consistent part could detach or dissolve or, instead, the complete disappearance of the liquid nucleus 
occurs, with the consequent return of the Sun to the entirely gaseous stage. 


Whatever the destiny reserved for the Sun will be, the possibility of a complete extinction is excluded. 
This would be the inevitable consequence of any other hypothesis. And what applies to the Sun is valid 
for all the other great material masses, meaning for all the stars. The great masses of matter are, in fact, 
destined to remain in perennial activity, because they excite, transform and store the energy diffused in 
space. In this way life in the Universe is kept to infinity. The energy which irradiates, migrating from 
matter of the stars is transformed and collected in the infinite storage of the ether, and, from this, it is 
sent back to matter of the stars, in a perennial cycle. 


OTHER IMPORTANT CONSEQUENCES OF THE HYPOTHESIS: 


According to Secchi's classification, the stars are divided, depending on the specter, into three 
categories: white, yellow and red stars. The first ones are the hottest, and they are also the most 
numerous. The yellow ones represent about 35% of the total, and our Sun is one of them. They appear 
to have entered the first phase of cooling. Finally, the red ones, which are the 5% of the lot, would 
already be in a very advanced phase of cooling. 


The absolute prevalence of the hot and very hot stars — it is believed by the vast majority of the 
astronomers that they are given, since the origin, a certain quantity of energy, destined to extinguish — 
would be a clue for the contemporaneity of their birth, which would be connected to the origins of the 
Milky Way, the great nebula, to which all the stars we can see belong to, including all our system and 
the Sun. Actually, if they had taken shape in different periods, they would be at different stages of 
activity. 


All this, with our hypothesis, has a very different meaning. The era of the origin of the single stars hasn't 
got, somehow, any influence, because, as we saw for the case of the Sun, we can reason that they can 
be provided with energy from the outside, indefinitely. Still according to our hypothesis, the Universe as 
we see it nowadays, can be considered stable and also older than we commonly believe. The present 
conditions could endure, without any variation, even to infinity. The various colors of the stars, meaning 
the different stage of activity, can perfectly be explained, according to the different sizes. 


The white stars are the biggest ones, so they have the biggest mass, and the red stars are the smallest. If 
they are smaller, this doesn't mean that they are about to extinguish. Probably, in such a stage, 
determined by their limited mass, they can have a long duration, just like the white ones. We have seen, 
talking about the Sun, how the increase of mass would lead to an increase of the activity. Because of 
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such an increase, the Sun would move to the category of the white stars, but a further increase would 
lead to dissolution or to the complete volatilization of the star. 


If that was true, we would conclude that the white stars represent the maximum size a material 
aggregate could ever reach. Beyond this limit, it couldn't stay united in an only mass, because of the 
excess of temperature, which would determine, as we have already supposed for the Sun, the 
dissolution of the mass in nebula or in shreds thrown by the explosions. We have, in this way, an 
explanation for the double or multiple stars, the formation of which would have been determined by 
the excessive size of the original aggregate of matter. With such an explanation, we can, perhaps, better 
comprehend the great prevalence of white stars, which, since they represent the possible maximum of 
aggregated matter, should all be considered of the same size, more or less. 


THE HYPOTHESIS OF THE ETHER APPLIED TO NEBULAS AND STARS 


Little by little, with the hypothesis of the ether, we have tried to roughly solve the, perhaps, most 
difficult problem of science: the origin and the conservation of the energy in the Universe. Carrying on 
along our path of inductions and hypothesizes, let’s see if we can penetrate the mystery of those 
obscure celestial bodies, such as the nebulas, the history of which seems to be connected with the 
history of the stars and of all the systems. 


The real nebulas, not to be confused with those which, with a telescope, look like agglomerates of stars 
and, according to the spectral analysis, are only made up of gaseous materials. According to the most 
recent ideas, we admit that the weak light of the nebulas is due to the concentration matter composing 
them. Actually, given the slowness of the condensation and the extreme degree of rarefaction of the 
gases constituting the nebulas, we don’t comprehend very well how very cold parts could exist and 
maintain a temperature high enough for them to become luminous. Faye,to give an idea of the 
rarefaction of the nebulas, supposes that the matter of the Sun is disseminated in a sphere with a radius 
equaling to ten times the orbit of Neptune, meaning 64500 times the radius of the Sun. 


Diffused in this immense sphere, the solar matter, which currently has a medium density superior to 1,4 
times that of water, would have a density 64500 times smaller. With such an extreme degree of 
rarefaction of matter, will the particles, being positioned at a distance 64500 times bigger than the 
present one, have any actual relationship? In these conditions’ attraction, which keeps the single 
particles together, by reducing in the ratio of the squared distances, will be 645002, meaning 
4160250000 times smaller. To make a comparison, a gaseous body, with a density 1000 (one thousand) 
times smaller than its density at the solid state, has its particles only 10 times farther away from each 
other, and attraction at the gaseous state between the single particles would be 102, meaning only 100 
times less in respect of attraction at the solid state. 


In the case of the nebulas and in the conditions of extreme rarefaction, | reason that the single particles, 
far away from each other, could be considered inert and only obedient to the very subtle, infinitesimal 
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attraction, dragging them towards the central mass of the nebula. Will we be able to accept that their 
very slow fall, which could require millions of years to reach a noticeable state, will determine an 
increase of the temperature of the mass, in the middle of the very cold space, to which we will be able 
to attribute the light, though very subtle, of the nebulas? | don’t think so. The nebulas have to be very 
cold, meaning that they have the same temperature as open space, and the light they emanate surely 
depends on other causes. 


If, therefore, the light of the nebula doesn’t depend on incandescence, on what other cause will it 
depend? By which inner mechanism is it generated? Could it depend on some particular action, which 
the universal agent, the ether, promotes with its vibrations, within the subtle matter of the nebulas? 
There could be electrical or magnetic phenomena, or maybe others of unknown nature. It is a field 
opened to any fantasy, because science hasn’t explained the real nature of the nebulas yet. 


Now, as a corollary to our hypothesis, | would like to list some ideas, able to offer a solution to this 
problem. When | mentioned the intimate structure of bodies, which would be made up of molecules, 
divisible in atoms, constituted by elementary particles variously gathered, but probably all identical 
among them, even in the different substances, | motioned to the possibility that such elementary 
particles could be of an identical nature, or better, the very same thing, as the ether, filling up the space. 


The explanation we gave for attraction between particle and particle and between body and body can 
equally and completely stand, and, if we consider the intimate nature of bodies according to the 
concept we can have gained, after understanding the mechanism of the ether in its relations with 
matter, we could conclude that nothing forces us to admit two different natures for the elementary 
particles of the same matter, inert and passive, and the for those of the ether, considered as the active 
agent of all the phenomena. 


The unity of attraction, represented by two ultra-atomic elementary particles one the opposite of the 
other, prone to attraction, because of the thrust of the ether, would stand just the same, even if we 
imagined that, in the place of the particles we consider material, there were two properly ethereal ones. 
Naturally, such particles of ether have to be considered as enslaved and imprisoned, and therefore they 
are no longer comparable to the completely free ones and, despite having an identical nature to the 
ether, they already represent the same matter, because they are forced to obey its laws. 


This is possible, even probable, I’d say. Ether and matter are the same thing: the first represents the 
universal agent, completely free and with all the innate force, the second would be the very ether, but 
enslaved, constricted in its movements in narrow and limited spaces. Once this is accepted, the 
following questions are, perhaps, not absurd. Has matter always existed? Couldn’t we imagine that all 
the imprisoned parts of the ether, constituting matter, were once free and that matter didn’t exist? 
Could the particles of bodies dissolve and become once again free, in the ocean of the ether? 


40 


41 


This concept of matter will be able to be applied to a new theory about the nebulas. Laplace’s 
hypothesis starts with already formed nebula, and it can’t make a step backwards to find out how such a 
nebula was born and how the initial energy has accumulated in it. It is an eternal and still unsolved 
problem. Yet, couldn’t the nebulas be matter in the making, ether in excess, slowly accumulating to 
remain imprisoned? Given the maybe special circumstances, in the immense spaces in which the ether 
vibrates restlessly, perhaps because of some junction of ethereal waves or some phenomenon 
comparable to interferences of the sound and luminous waves, jams and excessive accumulation of 
ethereal particles could occur. They would lose, little by little, the excess of initial energy, which would 
be absorbed by the free ether, and they will end up imprisoned, to give origin to what we call matter. To 
this inner activity, to this sort of fight between the free particles and those gradually imprisoned, we can 
attribute the origin of the light in the nebulas. 


We know the physical experiment with the vibrating lamina, on which we put some very fine sand, 
which, because of the vibrations, lay on certain lines, called nodal lines. Very variegated drawings take 
form, depending on the disposition of the nodal lines, indicated by the sand. This experiment might 
have some analogies with the way the ether behaves in space, unless, as we already said, it is not about 
phenomena similar to the interference. Two vibratory motions, propagating along the same line, can 
both annul or sum, depending on the contrasting or concordant vibratory phase. So, in the case of 
sound, we can have an increase, but also the cessation of any sound. Such phenomena, called 
interference, can’t occur also with the calorific and luminous rays, obtaining the increase of heat or of 
light, or even cold and dark. 


The example of luminous and calorific vibrations is suitable for our case, since even those phenomena 
are due to particular vibrations of the same agent: the ether. Also the ether in space is all agitated by 
vibrations, which bump and cross with each other, in all directions. Why is there no formation of 
junctions in which the vibrations can annul, because of a sort of stasis of the ethereal particles? And 
also, why can’t phenomena, comparable to the interference be verified, since there are, in certain 
places, jams and accumulations of ether, and, somewhere else, there are depressions and thinning? 


The formation of the nebulas might depend on these nodes in the space, on these nuclei of 
concentration. The position of the nebulas might be influenced, or better caused, by the position of 
other similar nodes, centers of other nebulas, changed into stars since, maybe, a long time ago. 

As we have a certain law on the length of sonic, luminous and calorific waves, that the phenomenon of 
interference depends on, so some law should exist for the vibration of the ether in the space, and, 
therefore, every star, every nebula, which seems to have been scattered randomly, could have their 
own reason, because they would mark the same number of centers for this kind of interference which 
would unify, in an harmonic joint, the structure of the universe. 


But it would be a joint superior even to gravity, which is not very likely to have a noticeable action 
among the stars, through the immeasurable distances separating them. And couldn’t the formation of 
the solar system, as much as that of many other systems, be explained with our hypothesis of the 
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vibrations of the ether? Similarly to the phenomenon of the vibrations of a lamina, with which the nodal 
lines are produces, once the first nucleus of the Sun was formed, this could have determined, in the 
pressed mass on the nebula, in relation to the length of the ethereal waves, a number of nodal lines 
corresponding to the number of the orbits of the different planets, on which the matter of the nebula 
came to accumulate in the shape of a ring, to end up concentrating in the planets revolving around the 
Sun, according to the gravitation laws. 


The so-called law of Bode demonstrates that the orbits of the planets are not positioned around the Sun 
randomly, but they have a certain harmonic relationship among them. Writing in sequence the numbers 
0. 3. 6. 12. 24. 48. 96. 192., of which one is the double of the previous one, and adding 4 to each, we 
obtain 4. 7. 10. 16. 28. 52. 100. 196 

Which express with surprising approximation the measure of the distances among the planets. In fact, if 
we call 10 the distance between Earth and Sun, we obtain the following numbers for the real distances 
of the single planets. 


Mercury Venus Earth Mars Asteroid |Jupiter Saturn Uranus 


3.9 7.2 10 15.2 20-35 52 95 192 


Apart from Uranus, there would be Neptune, which is an exception to the rule, because it should be at a 
distance of 192+192+4+388, while it is only at a distance of 300. For this exception, Flammarion, who 
has nothing to do with these numbers, denies the mentioned law any importance, saying that there is a 
curious, but not real, relation. It is evident, though, that the coincidence is too big and not due to 
randomness, and so it could back up our hypothesis, since it is, perhaps, a clue for a law regulating the 
vibrations of the ether in the space. 


The laws of gravitation explain the mechanism of the motion of the planets around the Sun in a perfect 
way. But where did the first impulse come from? And, once that impulse is received, will the planets be 
able to maintain the eternal motion, always on the same orbit? But is space absolutely free from any 
fluid, able to offer a slight resistance, which could, in the long run, slow down the motion? Couldn’t the 
ether itself have an influence in this, in the long term? And how could the rotation of the Sun and the 
planets around their axis keep going? For the Earth, the fundamental action of the sea should have an 
influence in slowing down the rotation of the planet. Something similar should be verified in the Sun: 
the strong difference between the speeds of the equator, compared to the regions close to the poles is 
a clue for the fact that the gaseous layer moves passively, offering a measurable resistance to the 
moving nucleus. And what about the movement of the Sun towards the constellation of Hercules and 
the analogous movements of the stars? 


How could these movements keep up without a cause that, however slightly, is able to restore the lost 
energies? And couldn’t these causes be in the ether and be a secondary and indirect phenomenon of its 
vibrations? If so, the gravitation among the stars could be compared to the law regulating the 
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movement of the pendulum. This, because of the different resistances, would slow down, but the slight 
impulse received from the spring of the clock at every swing keeps it in constant oscillation, without 
altering the law. The influence of the ether we supposed for the movement of the stars could be 
compared to the impulse, which the pendulum of the machine receives at every oscillation. 


Now, going back to the nebulas, always keeping the analogy with the phenomenon of interference, 
there should be centers of depression, in which, in case there was some matter, this would be dispersed 
and deleted, to be absorbed again by space and changed into original ether. But this phenomenon, 
requiring an immense absorption of energy, which can only be supplied by the free ether, should be 
very slow and happen only when matter is at a very high temperature, or at the gaseous or nebulous 
state. It could even be logic to admit that it could take the same time for matter to aggregate to form 
the nebula and to dissolve to go back to the state of free ether, developing and absorbing, in the two 
cases, the same amount of energy. Therefore, the nebulas we see could either be in the formation or in 
the dissolution phase. 


By stating this, it seems like we want to put aside the fundamental principle of Science, which states the 
indestructibility of matter. That principle actually remains unaltered, because it admits that matter, in its 
intimate essence, is really eternal and indestructible. It is just that it can be considered as a special state 
of the ether, when it is deprived of a part of the innate energy it is given. Nothing prevents us, | reason, 
from admitting that this could be true, and, in that case, we can even suppose that the transformation 
of the free ether in matter verifies it. Essentially, the first would be a phenomenon of the great 
development of energy and the second would be a phenomenon of the re-absorption of energy. Matter, 
saturated by all the energy it can keep, and infinitely subtle, would form the ether. Without the initial 
energy, it would necessarily be aggregated, and here is the actual matter. 


Now we can imagine the primitive universe, with the space completely free from any star or wandering 
body, since the aggregate matter doesn’t exist yet: only the ether, meaning the energy which should 
have existed before the actual matter, occupied space. But, with the properties of the ether, which has 
been defined repulsive of itself and of matter, such a state of perfect balance had to cease. It only took a 
whirling swirl of this infinite ether ocean to create a jam, an excess, even slight, so that a certain 
quantity of ether, no longer completely free and aground in its movements, remained stuck, limited 
more and more in the width of its vibrations, forced to abandon, little by little, the excess of energy. 
Here is the nucleus of the first nebula; we call it the germ of future matter. 


Such a process, which has to be very slow, because of the great quantity of energy which has to remain 
free, could have happened randomly and contemporaneously in a few places in the sky, forming several 
nuclei of nebulas. The vibrations of the ethereal mass, since the space was no longer free, must have 
started to feel a certain influence, giving origin, according to certain laws depending on the wave length 
of the ether’s vibrations, to nodes, reinforcements or weaknesses in several points of space, distributed, 
not randomly, but with order and harmony. 
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That’s how, thanks to the slow formation, or betters the concentration of the ether in matter (if this 
name suits the very subtle substance formed at the very beginning), all the nebulas of the sky, which, 
because of the continuity of the phenomenon over very long periods of time, could assume great 
proportions, had their origin. 

With this new cosmogony hypothesis, we would have solved the problem of the origins of the nebulas 
or of the primitive Chaos, in front of which all the other hypothesises made so far had to stop. 


How the stars took shape from the nebulas is explained by other hypothesises, especially that by 
Laplace. We can admit that all the nebulas, both those still existing as such and that transformed in 
stars, are contemporary. Given the special circumstances, we can imagine that for the first ones the 
process of contraction has been faster and that it has been slower for the second ones. 

However, we cannot exclude that the formation might have been subsequent, meaning that, after the 
successive progression of one or more centers of accumulation of matter, since the influence which such 
centers could have on the vibration of the ether in the still empty space was progressing as well, some 
other centre of concentration could have arisen and, therefore, some more nebulas could have sprung 
up. Even the shifting of the various centers that in respect of the others, in the star movements, could 
be the cause of the formation of some other centre of nebula. 


| already mentioned the possibility that more centers of dispersion could exist, in which there would be 
a thinning of the ethereal fluid, so that, if some matter happened to be in it, it would disperse and 
disappear. This could be the destiny of some nebula, if, in the movements of the sky, it happened to fall 
in some of these centers of dispersion. This, at the same way, could be admitted in the final cycle of a 
star, when, far from cooling down, as generally believed, there is the possibility of a return to the 
gaseous State, due to an excess of activity and temperature. 


CONCLUSIONS 


The various hypothesizes we went through, concerning the entire cycle of the ether can be summarized 
in one only hypothesis: All the phenomena of the Universe, without direct or indirect exception, depend 
on a single force, a single principle: the Ether, which represents energy in its most simple form, which is 
infinite, as space is infinite. Nothing existed in the beginning, besides this fluid, which can be considered 
the principle and the essence of matter. The nature of this fluid and its way of vibrating, which we tried 
to explain at the beginning of this work, are now able to be comprehended by us. The ether is made up 
of particles, which can be considered to be infinitely small, although they couldn’t really be that, and 
which are given a certain quantity of living force, thanks to which they move in space. 


Since at the beginning there is no perturbing cause, these particles, completely free and only obeying 
the impulse they are animated by, cover perfectly rectilinear trajectories, which would be of infinite 
length, if they weren’t interrupted by the impact with other particles, in the same conditions, coming 
from other sides. After the impact, their trajectories take different directions. This and this only should 
be the way in which the ether vibrates, when, obeying only the innate living force, when its vibrations 
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are not altered by other influences. Heat, luminous and electric vibrations, which are nothing but by- 
products of the primitive energy of the ether, should behave in just the same manner. 


We have to imagine, at the origin, spaces completely empty of stars or any matter, and only filled by 
ether, which, after all, is matter itself, infinitely disintegrated, the particles of which, animated by an 
immeasurable velocity, represent the simplest stage of energy and light animating the universe. 


In these conditions, attraction, which is the fundamental characteristic of actual matter, apparently 
can’t exist yet: attraction starts and manifests itself only when two particles of ether, randomly put one 
in front of the other, pushed by the impacts of the other particles, are pushed one against the other in 
the way we explained. This is what we call attraction and the first nucleus of matter, because those two 
particles of ether, no longer as free as the other, are enslaved by the attracting forces produced by 
them. 


Attraction, this new force, springing from the birth of the material nuclei, represents the most direct, 
simple and constant way for the manifestation of energy. In fact the unity of attraction corresponds to 
the unity of matter, meaning to the unity of Mass. All the other forces, as to say all the various shapes in 
which energy can be manifested in nature — and so the physical and chemical characteristics of bodies, 
heat, light, electricity etc. — are manifestations of the same energy, coming from the universal storage, 
but completely indirect, resulting from the transformations, which the original energy undergoes within 
the material aggregates. 


The energy of the universe is represented by the living force of the moving ether, expressed by the 
formula mv’.The term v, meaning the velocity of the simple vibrations of the ether, even supposing that 
it is only comparable to that of light, though it should be considered bigger, would correspond to three 
hundreds of millions of meters per second. So we could comprehend how the product mv could have a 
high result, even if we consider the mass m of the ethereal particles very small. 


Anyway we can say that the smallness of the impacts of each single particle, with which the ether 
manifests its energy, is compensated by the incalculable number of the impacts, the sum of which must 
represent an enormous force, able to give an idea of the force of cohesion and of the unbreakable bond, 
which keeps the elementary, ultra-atomic particles together. 


In the transformation from ether to matter we supposed, when it slowly aggregates to originate the 
nebulous matter, the vast majority of the energy represented by the living force of its particles, which 
are forced to limit the width of their movements more and more, pushed by the ethereal wave, will 
slowly develop as the light of the nebula, or under another shape, and disperse in space, where it will be 
collected and utilized by the free ether. We have to understand well how the development of energy 
happens. The energy can’t be lost or deleted in any way. If a particle has lost a part of its energy, 
meaning of the living force it is given, it means that such energy has been passed on to another particle, 
which has assumed, as a consequence, a higher vibrating speed. That’s what happens to the energy lost 
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by the ether particles, when they are forced to limit their movements more and more, proportionally 
diminishing the length of their trajectories and the velocity: such energy is reused by the particles of 
free ether. The same thing happens to the energy irradiated by the stars, under different shapes. It 
passes on to the ether to change, after long trajectories, and blend with the general vibration of all 
space. 


The phenomenon opposite to that assumed for the formation of the nebulas, meaning that the 
absorption of an equal quantity of energy will be verified, when, in special circumstances, matter goes 
back to the state of free ether. We have seen that these phenomena happen in special centers of 
concentration or dispersion, which would be scattered in space. A star or a nebula would correspond to 
each one of them. The respective position of each centre or node would depend on a certain law, 
related to the wave length of the ethereal vibrations, and so the various stars and nebulas would be 
linked between them by a harmonic bond, which would keep them in relation one with the other, with a 
force superior to gravitation, the noticeable influence of which we may doubt, because of the excessive 
distance separating the various stars. 


In the same way, we supposed the existence of a bond depending on the ethereal wave length, to 
which, independently from gravitation, we can attribute the relation between the distances of the orbits 
of the various planets from the Sun, as indicated by Bode’s law. It would be, apparently, a secondary 
and indirect force of the ether, different from gravitation, which would be influential even from a 
distance. The original solar nebula, with its flat shape, and the current planetary system, with the orbits 
of the single planets, more or less on the same level, have some analogy with the vibrating lamina we 
have mentioned in this essay. The Sun would be in the middle of this sort of lamina and the orbits of the 
single planets, originally occupied, according to Laplace’s hypothesis, by rings of matter, gathered, then, 
to form the single planets, would represent the same number of nodal lines, the position of which would 
be related to the length of wave. 


Secondary manifestations of such a mysterious force could have an influence on the rotation of the stars 
around their axis and on their movement of revolution; because the simple gravitation couldn’t 
compensate the losses produced by the resistances, which, though subtle, cannot be blurred over. The 
origin of solar heat, according to the modern, most credited ideas, would be due to the formation of 
matter constituting the Sun, and so, since its origin, meaning since the original nebula, we have nothing 
but a continuous dispersion of the primitive source of energy, without any cause able to restore any of 
it, not even a part. Same thing for the stars. 


Even the hypothesizes, which allow the fall of the planets into the Sun or of the stars into other stars, 
and also the meteoric hypothesis, which allows the fall of material extraneous to the Sun, leads perforce 
to the inevitable final phase: the exhaustion of all the power, the final extinction of all the stars. All the 
hypothesizes keep silent in front of the most important problem: the origin and the end of the energy of 
the universe. Our hypothesis solves the problem completely and without gaps. 
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It doesn't start from the already formed nebular matter, but dates back to the origin of all things, to the 
very source of the energy and matter: to the ether, because it only accepts that space and the ether, 
with the energy it's animated by, are truly eternal, why matter, with all its characters, is nothing but - 
let's call it — an accident of the ether itself. Once it didn't even exist and it could even cease existing. 
Even our hypothesis has to admit that, beginning from the nebulas and getting to the stars, all the 
energy irradiated as light and heat has its immediate source in the concentration of matter; or better, in 
our case, the dispersion of energy would begin even before, meaning when the supposed concentration 
of the ether in nebular matter occurs. But it accepts, then, that a new phase takes over. It would begin 
when matter of the stars is sufficiently concentrated and, even better, when, in the stars, the first liquid 
nucleus starts to form. Then, because of the obstacle which the dense matter opposes to the free 
propagation of the vibrations, what happens is that a portion of the energy of the ether is absorbed by 
the friction, so we have a new source of heat, which manifests itself with the increase of the 
temperature of the matter, meaning of the star. 


In this way, we can say that the heat would be a necessary product of the great and dense masses of 
matter. The energy of the ether, which can freely penetrate to the inside of the star, once changed into 
heat, it hasn't any other way to come out, but propagating through matter per conductivity, much more 
slowly, so the heat can slowly accumulate. On this would depend the terrestrial internal heat and the 
elevated temperature of the Sun, also admitting that the primitive heat is due to, as generally accepted, 
to the concentration of the nebulous state. 


Once this source is accepted, we can deduct an important consequence, that the current state of the 
stars, generally held to be transitory, can, instead, be considered stable, because it depends on a correct 
balance between the energy, which, coming from outside with the vibrations of the ether, remains 
imprisoned as heat, and that which is dispersed by the stars themselves, with luminous irradiations and 
calorific, which goes back to the ether without being diminished or lost. 


Schio, 1° April 1903 


Here is the letter which Senatore Schiaparelli sent to me after examining my studies, and which | am 
authorised to publish. 


Milan, 16" June 1903 


Dear and Revered Sir, 

You will receive soon (if you haven't received it already) your manuscript in a recorded delivery parcel. | 
have read it with great delight and, above all, | gained a lot of education concerning things about which, 
so far, | had thought just a little. | cannot claim the right to give it a judgment, but | can please You 
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granting Your wish, until a certain point, by communicating to You some of the thoughts this reading 
aroused in me. 


The ingenious way in which You deduct the Newtonian laws of attraction from the movements of the 
ethereal particles looks very like the theory of the ultra-terrestrial corpuscles, devised by Lesage, with 
the same purpose: the procedure of the demonstration is substantially the same. The principal 
difference consists in this: the particles of your ether communicate impulses to the molecules of matter, 
through vibratory motions, while Lesage makes his ultra-terrestrial corpuscles fall from all the directions 
on each material molecule, giving to this one a little impulse in the direction they came from. The final 
result is, however, the same. 


| greatly enjoyed how, with Your hypothesis, you explain the internal heat of the cosmic masses, as of 
the Earth; and the stronger heat of the bigger masses, which makes them bright, like in the case of the 
Sun and the stars. | applaud your attempt at structuring the story of this heat in the mentioned masses, 
and how, from the proportion between the irradiated heat towards the outside and the heat generated 
by the friction of the ethereal particles on the material molecules inside the masses, the evolution of the 
celestial body turns out different and keeps their temperature constant for a very long time, or, it 
either, grows or diminishes. This seems to me a very good idea, which, if it was possible to confirm it, 
would give the solution to the great quarrel between physicists and geologists , about the length of 
organic life on the Earth, from the Paleozoic until nowadays. 


And | am also glad to see an open road to discredit all the fantastic previsions, which several writers, 
more provided with fantasy than with firm sensibility, have been doing about the end of the world, 
which, some of them, foresaw quite near to us. That the world, at least the terrestrial world has to finish 
in this way is highly probable. But, for the moment, it is quite useless worrying about a possibility of 
which we don't understand the ways and the causes, and, as You have shown, they can be very different 
from the ways and the causes described by those not very illuminating prophets. 


Well: if saying that You have told the things as they are - just as they are - was too much, it seems to me 
that | am not exceeding the right measure by saying that You have opened new possibilities to our sight. 
The consideration of them must be enough to moderate the dogmatic tone with which several 
scientists, even some of high caliber, have spoken and still speak of the extinction of terrestrial warmth, 
of light of heat of the Sun etc. From these possibilities new concepts also result, about the possible 
distribution of heat and of life in the Universe and about the history of the bodies constituting it. 


GIOVANNI SCHIAPARELLI 


(The drafts for the printing have been licensed on 27” February 1904) 
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B. Renato Palmieri 


Was born August 20, 1924 in Naples. He taught Latin and History in Highschool. 


Masters of his classical education at the University of Naples were in the early 40s, Francesco Arnaldi 
(Latin literature), Vittorio De Falco (Greek literature), Joseph Toffanin (Italian literature), Antonio Aliotta 
(theoretical philosophy), Giovanni Pugliese Carratelli (Greek history).He was a passionate and popular 
lecturer, has lived a unique cultural event, flowing from the original humanistic development — in fact — 
of a new scientific paradigm, the disclosure of which has seen more and more supporters. 


Among these, the notable is the Institute for Philosophical Studies of Naples, in the wake of his far- 
sighted attitude interdisciplinary, in 2006, he published the essay by Renato Palmieri “The 
unigravitazionale physical and cosmological equation” (unfortunately the book does not is reprinted and 
also includes the computer program “Olopoiema” made by him, but you can download from this site: 


http://renatopalmieri.com 


A compendium of more than thirty years of study, as well as eco-line of a couple of conferences on the 
subject, always held Palazzo Serra di Cassano in the same year. 


Renato Palmieri 


ll sistema unigravitaz 


On 11 February 2016, announcement of the alleged discovery of gravitational waves, unigravitational 
physics declares itself a civil party, on behalf of humanity, in the trial of academic "science" for 

Renato Palmieri and the Unigravitational System 

The race of so many scientist for the reunion of the different strength (gravity, electromagnetism, strong 
and weak nuclear) has come to an end thanks to Renato Palmieri. In this website is given the great part 
of his works, which begun in the 1969, where he shows that the gravitation is the only strength acting in 
the universe. 


B 1. Resume of the Unigravitational System (cared by Fulvio Cusani). 


| begin talking about the geometry of the gravitational field: it is in classic way said as spherical waves 
departing from a central point of emission, on the model of sound waves. In the picture 1 we have 
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drawn two of them: it is geometrically evident that the waves of one INTERSECT, propagating, those of 
the other, but they can’t never find themselves to concur spatially, since the centers of the two groups 
of wave are different: the geometry of the classic model, is unprolific, the universe would be in this way 
an intersection of spherics waves (picture 2) that don’t allow any chylic aggregation, it’s missing the 
condition of the orientation ATTRACTIVE and CENTRIPETAL of the gravity. 
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Picture 2 


Here’s in the other side in reality the geometry of the wavelike-gravitational field of base (that of every 
single photon, which is as we’ll see the littlest material particle and the only “brick” of with is made the 
material), shown in his development in the sequence of Picture 3 (seen on an equatorial level): 
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Picture 3 
The circumferences describe spherical waves which don’t spread in a symmetrically concentric way, 


according the instinctive way to conceive a wavelike phenomenon, but in an eccentric way, spreading 
and rotating around the “insufflation” center (we can compare to some soap bubbles insufflated on an 
equatorial level from an aside hole of a sipper rotating on itself, sipper that correspond to the polar axis 
North-South of the wavelike field, which in those pictures is in the center of the red circumference, and 
it appears like a dot, because it is perpendicular to the picture). 

At this point, if we draw the wavelike fields of two photons, we can see how at a certain moment, AT 
ANY IS THE DISTANCE, their waves go to coincide spherically, whether they rotate in the same sense 
(pictures 4a and 4b), or they rotate in opposite way (picture 5): 


Picture 4a Picture 4b 
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Picture 5. 


Picture 5: The left source has anti clockwise sense, the right clockwise sense. 

The spherical coincidence of waves of two gravitational sources is said undulatory COMPOSITION, 
because it leads to the formation of a third propagation, of different width, frequency and intensity, said 
PROPAGATION DAUGTHER, in this case of CONCENTRIC type, independent from the two parents 
propagations, every of them absorb part of the impulse, according to precise laws of composition that 
we don’t get deeper, as it appears clearly in the picture 4b and in picture 5. 

If we add the diameters of the circumferences, we can notice that their extremities draw a LOGARITMIC 
SPIRAL (picture 6) based on the GOLDEN SECTION; here is the mathematic reason of all the structures 
wrapped to the golden section, which the official science ignores every reason, only saying that they are 
very frequent in nature (in molecular biology, crystallography, phyllotaxis, etc.). 


Picture 6 
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Picture 6: we have added the diameters and the logarithmic spiral, in outline. 


The eccentric geometry of the gravitational field of base and his following compositions, allow us to 
explain etiologically ALL the shapes of the universe, ruled by an SINGLE, simple equation. 

But as soon as we go on let’s introduce the concept of ETHER, essential to understand the following 
deepening, with two subjects. 


FIRST SUBJECT: 

By the light of the second principle of Dynamic, F = m x a (Force = mass per acceleration), we analyze the 
results of two experiments: 

In the first experiment, a parachutist leaps himself from an airplane in free falling, that is with the 
parachute closed; in the second experiment, in an accelerator of particles | accelerate these particles in 
the empty thanks to an electromagnetic field. The two experiments, the first in the air, the second in the 
empty, give results perfectly analogs: the parachutist (the mass m), attracted from the force of gravity 
(F), as he falls in the atmosphere, which resist to the motion, reaches a maximum constant speed while 
the acceleration vanishes (until he opens the parachute). The particles in the empty behave exactly like 
the parachutist in the air: once reached a limit speed (which is for the littlest particles, the photons, in 
the empty, almost 300.000 Km/sec), the acceleration vanishes. Exist then also in the empty, an 
implement, THE ETHER, that opposes to the corpus motion an analog resistance, even — as obvious — 
much weaker than that shown in a material implement like is the air of the atmosphere: if we deny the 
existence of the ether in the second experiment, is as if we deny the existence of the air in the first 
experiment: then to keep constant the product mxa = F, | have to hypnotize (relativity theory) that the 
mass m of the parachutist increases, reaching out the INFINITE, when “a” (acceleration) vanishes! In a 
parallel way the application of the “relativistic augment of mass”, applied to the photon, attributes to 
this last a so called “rest mass”, equal to ZERO, to avoid it gains an in fine mass to his normal speed: they 
are pure mathematic artifice, as f, in the measurement of a real PHYSICAL entity — even tough midget — 
the zero contains a less logic difficult of the infinite! 


SECOND ITEM (outwit the wave-particle duality) 

If we throw a stone into the lake, observe two phenomena a joint, the fall of the stone and the ripples 
from this caused in the water: the wave then leads to the boat of a child. 

Another event, a policeman whistle to a contravention. The two phenomena connected are now the 
metallic vibration of the whistle and the sound waving of the air: the trill arrives at the eardrums of the 
motorist. Physically we say that the events that have occurred are twofold: 

a) particle (stone or whistle) 

b) wave like (produced wave) 


Suppose now that | ignore the presence of water or air, then | will have to identify the waves produced 
with stone or with the whistle from which they originate. Therefore l'Il say that the lake was beaten 
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from the stone in corpuscular-aspect, while the boat has been reached by the stone in wavelike aspect: 
| will say that the lips hold the whistle. in corpuscular aspect, however the eardrum is beaten by the 
whistle in wavelike aspect. | will add that each of the two aspects excludes the other in a determined 
experience where the object manifests itself: referring to the point of the lake beaten by the stone, this 
is particle and cannot be wavelike: conversely, for the boat: for the whistle is wavelike and cannot be 
particle; conversely for the lips. 


Now, let’s replace the stone or the whistle of subatomic particles, which, in a vacuum, in the absence of 
any sensible implement, manifest themselves now with aspect corpuscular, now with wave-like 
appearance. Recur so identical the two solutions of the first argument: 

First solution: the WAVELIKE appearance is relevant to an implement WAVE, that is ETHER, and the 
PARTICLE aspect to the PARTICLE ITSELF. THE UNDULATION OF THE ETHER IS INVISIBLE, OR RATHER, IS 
NOT PERCEIVABLE IN ITSELF, BUT FOR THE INVOLVED MATTER: as if the Lake ripple produced by the 
ripple stone was visible only by tiny floating pumice stones, whose progressive swing draws the passing 
of the wave. There is therefore an absolute no material medium (ether) and therefore not perceptible 
by material tools, but whose presence manifests itself concretely, physically, in all phenomena in the 
universe. 


Picture 7 


The second solution rejects the logic of ether, which coordinates and solves both problems (slow motion 
of the particles of the first argument and wave-particle dualism) and advocates the idea of the 
corpuscular stone or whistle and of the wave-like whistle, or stone, by adding it to the mass increases 
with speed and defining this mental confusion “uncertainty principle’, which is nothing more than a 
“principle of admission of ignorance”. 


Having spoken of the ether we can now delve into the form and function of gravitational waves: each 
wave is a sphere tangent to the emission point A (see picture 7), containing a second non-concentric 
sphere. The two spheres delimitate this way a spherical cavity of maximum thickness at the point of 
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Insufflation and minimum thickness to his extreme antipode, corresponding to the B wave extreme 
diameter 

The spherical cavity (denoted a) is physically a zone of RAREFACTION of the ether, with ATTRACTIVE- 
CENTRIPETAL effect on surrounding matter. It is the reason that makes gravitational waves the “roads” 
that photons will launch each other covering along the arches and intersections of waves produced by 
other photons. The width of the cavity corresponds to gravitational intensity that is so high in inflation 
and minimum point in his antipode, and goes to decrease gradually as the wave propagates. 

Then the wave field propagates according to the logarithmic spiral (picture 8, light blue arrow), but the 
attractive effect follows the same spiral in the opposite direction, CENTRIPETAL (fig. 8, yellow arrow), 
with geometrical and functional laws mathematically determined, which are still experiencing in all 
physical phenomena. 


Picture 8 


| walked far enough in particular because it was vital to explain the importance of ether for 
understanding physical phenomena, and for the “opening up”, so to speak, that gives to metaphysics. 
We can now explain why the ONLY FORCE operating in the physical world is the FORCE OF GRAVITY, 
ONLY ATTRACTIVENESS (which we called UNIGRAVITAZIONAL, because it also includes the 
electromagnetic force and the weak and strong nuclear forces). In nature THERE is NO REPULSION, but 
only ATTRACTION. 

We represent the effects of swirling-centripetal propagation with value exclusively attractive, with a 
similitude: 

Let’s imagine in a pond of boats of various sizes, equipped with an engine capable of causing all around 
a vortex is proportional to the size of the boat itself. The engine has no driving ability each boat would 
stay in the same pond point, if it were not attracted by vortices of other boats to which, sucked, it 
moves. The bigger the boat, the greater the force with which attracts others and less acceleration with 
which it proceeds towards the other reels. There are three possible outcomes: 
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1) the boat ends at the bottom of the vortex of another, (and this one of the first), forming a composed 
boat and a new Vortex, the sum of the previous two: this outcome is called “collision”. 

2) the boat, while tilting toward the nearby whirlpools, doesn’t fall in, but curving around each vortex 
will glare from them because ATTRACTED by all other vortices: is running to “escape” (but it would be 
more correct to say “detour”) towards the vortices that are unable to definitively suck it. 

3) the boat is in dynamic equilibrium between the attraction of a vortex and circonigh vortices, and turn 
with a certain stability around the same Vortex (also now the motion of two boats is mutual), without 
being the boats correspond to material bodies, the vortexes correspond to sucked in but even 
managing to escape: is this the “orbits“. 


In this orbitational the gravitational attraction exerted to each other from the bodies, the pond to outer 
space. Take heed to the effects described in paragraphs 1, 2)) and 3). You will see that it manifested an 
action of one kind, precisely an attractive style. In step 2), that we have clearly towards one of the 
vortices as it does in 1) and 3), seems to escape by all, and we have this appearance led to believe that 
now the action is repulsive-type, i.e. that the boat is “rejected” rather than attracted, like really, apart 
from other boats. It is precisely the mistake that fall, when physicists argue that the electrostatic force 
“is not only attractive but also repulsive, pursuing a positive and negative particles (and neutral). In fact 
if you approach two magnets in opposite polarity (+e-), these attract each other; If the approach in 
equal polarity, 


There is a spiral movement, a REVERSAL that leads them once again to join ... It is clear that the 
gravitational field and magnetic field are the same thing: the electromagnetic field is nothing but a high 
gravitational field polarization, as well as all matter is polarized; from photon up to larger galaxies, we 
always find a rotation axis and an equatorial plane. But the model of classical physics, concentric waves 
and isotropic (isotropic = which possesses the same physical qualities in all directions of space), excludes 
the possibility of ipso facto polarization and double misleading of electromagnetic and gravitational 
field. The gravity is also considered very weak at a nuclear level, since it is calculated according to 
Newton’s law that bypasses (in addition to polarity) the density of the matter, that at the level of atomic 
nuclei is immensely higher than the density of matter is measurable in the macrocosm. In fact the two 
parameters and polarization density, introduced by Renato Palmieri to completion of Newton’s formula, 
sweep away even the so-called nuclear forces and unify the forces from macrocosm to microcosm. 

| want now shoot a little talk about photons: the universe consists solely of a POWDER of photons, that 
is — we might say, for their sensitive event — of LIGHT. The classical physics imagines the photon only in 
quick race in space: as if electrons exist only in the running in electricity, and not also orbiting around a 
stable atomic nuclei, as we all know. But when we turn on a match, from where come photons emitted 
but from matter that contained them already? It is well known that photons are the latest product of all 
atomic and subatomic transformations, “fragments” smaller than any physical breakdown: matter is a 
concentrated of light. 
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| do just a hint to another wonderful discovery of Renato (but there are still so many!): the Cosmological 
Equation expressed graphically by a computer program called Olopdiema, which expresses the 
relationship between two gravitational sources and can produce, based on this unique equation, all 
forms of the universe, ranging from forms of o (logarithmic spiral eccentric), forms of n (guided by the 
concentric spiral of Archimedes). 


In this summary | have only exposed the arguments which | consider important for a first introduction to 
THE Unigravtational physics, apart from the countless “readings” of a variety of physical phenomena, 
astrophysicists, biological, geological, etc., that academic science does not explain or give 
misinterpretation if not fanciful, of which our good Renato gives a unique and comprehensive 
explanation. 


But what is the unigravitazional physic? (Corrado Valletta) 


Is the answer to the age-old dream of unification, of a unit, the basis of all natural phenomena, and its 
synthesis in a single and universal mathematical law that describe them in simple and complete way. 
Risky in the past, many famous scientists, this unification effort has produced, Yes, abstracts that have 
shown validity and effectiveness in certain fields of application, “but brought together — as Peter-George 
Fusco, particle physicist at the University of Bari — a complication and a multiplication, so the opposite of 
a unification, at a General level”. In this context, continues p. Fuscus -, with an attitude that may seem 
foolhardy, fits the Renato Palmieri enterprise, who does not try to make corrections to the current 
scientific system, but proposes to replace it with a completely new approach since its foundation. 


Gravitation and atomic forces are “in essence — explains Fusco — just different manifestations, with 
different intensity, same strength, which can be described mathematically with a wording similar to that 
of Newton’s law, but more complete. The author introduces a formula that contains the parameters 
that are negligible in the macrocosm, but decisive in microcosm, and then, depending on the 
modulation, this formula would be can be applied to all phenomena. With this plant, Renato Palmieri 
ensures, therefore, a practical direction to metaphysics and, at the same time, contemporary physics, 
bestows the philosophic implication for too long concealed by paradigm dominant monopoly abstruse 
scientific a few “initiates” and responsible for horrible crimes against humanity. 


«Formulate — clarifies Palmieri — an indictment against physical-cosmological doctrines that too long 
obscure minds and consciences, with theoretical fantasies of all kinds, taken in common sense to 
“dogmas” of science», true scientific knowledge in general is information of current conceptions about 
the universe. Hence the need for a radical change of paradigm, which give coherence to human 
thought, putting him back in the wake of a modern Renaissance». 
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The “second Copernican revolution” (which subtitles Unigravitazionale physics courses) sought by 
Palmieri is already under way. 


Gravitation is polarized: planets, stars, galaxies have an axis of rotation with two poles and an equatorial 
expansion. Newtonian gravitation is isotropic: “ignore” the polarization and is therefore radically wrong, 
making impossible any unifying theory. 

All modern theoretical physics, from Newton to date, has indeed a “Ptolemaic” role, including his 
relativistic deformation. It is historical necessity Unigravitational Physic (polarized and anisotropic), like 
heliocentrism of Copernic to the geocentrism of Tolomeo. 


Chapter 1.1 — 1.3: Why current physics doesn’t convince us... 


Chapter 1.1 A four-century phantom. We could make it simple by saying that current physics doesn’t 
convince us, simply because a “current” physical science does not exist. There is instead a physical 
science that dates back to four centuries ago and has been mummified by its modern heirs and 


militants. These people made of ... (for more details see http://renatopalmieri.com/) 
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Chapter1.4 — 1.6 There are too many coincidences in Nature... 


Chapter 1.4 Insects and light. The spiral structures. In D’Arcy W. Thompson’s work, “Growth and 
Shape” (Boringhieri 1969) we can read as follows: “An outstanding example of the logarithmic spiral is 
described by the movement of certain insects towards a candle. Given their compound eye-structure, 
these insects do not have a direct, frontal vision, but .. (for more details see 
http://renatopalmieri.com/) 


Chapter 1.7 Here are the basics of Unigravitational Physics... 


Chapter 1.7 Here are the basics of Unigravitational Physics... a) PHOTON = GRAVITON: THE UNIVERSE 
IS LIGHT. Current Physics shows that the only source of a gravitational field is a unique, invisible and 
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fundamental particle which all matter is made of: the absolute atom (not what is now improperly called 


“atom”). This particle is ... (for more details see http://renatopalmieri.com/) 


Picture 9 


Chapter 1.8 — 1.9 Here is the TRUE explanation of all phenomena... 


Chapter 1.8 The ten most mysterious aspects of the astronomic universe. The cosmological equation 
will be better explained in section 3. Nonetheless, we wanted to prove in advance, with the help of the 
logo, relying on the above mentioned equation, the absolute validity of the general geometry of the 
field and its importance to define ... (for more details see http://renatopalmieri.com/) 
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Chapter 1.10 Our logo: detective of unsolvable problems. 


Chapter 1.10 Our logo: detective of unsolvable problems. A) VAN ALLEN AND THE ENIGMA OVER THE 
MISSION ON JUPITER BY PIONEER 10. “We are now quoting some excerpts from the interview to Van 
Allen by Duilio Pallottelli, published on L’EUROPEO, edition no. 51, released in December 1973. On the 
night of Monday, December 3rd, Pioneer ... (for more details see http://renatopalmieri.com/) 
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B.2. Olopoiema, Gravity and the other “forces”. (Second Part) 
Article from: Tempo nuovo, Naples 1973, nn.5-6: The Unigravitational Field 
by Renato Palmieri 


In the modern physics the methods for the measure of mass are the most improper one could imagine 
on the theoretical plan. The apparent precision of the determinations derives only by the usage of a 
certain conventional meter which usually leaves almost unchanged the relations with a mass assumed 
as sample: but providing that the compared masses are in strictly analogue conditions respect to the 
various fundamental factors, as density, magnetism, electricity, distance by other masses, etc. Varying 
this factors, is necessary to keep it into account modifying the formulas with various empirical 
arrangements, with which approximative results are obtained even though — normally — sufficiently 
exact to the practical scope. For the modern uses, in facts, not only are indispensable the absolute 
values of the elements in play, generally basing the conservation of the values of the relation inside 
determined limits of approximation (15). 


Of all the proceedings commonly used to measure the masses, the only one which has theoretical 
validity is right what modern physics has denied into theory, to solve the irremediable contradictions of 
the relativistic formalism, and which is bound to the ancient concept of the quantity of matter: the mass 
is at the origin nothing else than the numerical ensemble of the elementary particles (photons) 
constituting a body, so that its effective value results by the product of corpuscular density for the 
volume. The conventional formulas which measure the masses by their effects (forces, accelerations, 
speed, energy) all of them contain all the basic errors which limit the validity inside particular fields, 
preventing a correct and universal vision of the phenomena. 


So the most simple and famous of the formulas of Dynamic F= ma (second Newton’s principle) is 
empirical and approximative, not only because it consider the mass subjected m as inert and not 
contributing to F, but most of all because it doesn’t keep in account the fact that the field of the mass 
which is source of F (let’s call itm,), applied tom, has a total value which varies with the spatial 
extension ofm. To clarify the matter, of fundamental theoretical importance, we resort to an 
exemplificative scale. Let’s suppose that the field of mo has the value 32 as measure of the punctual 
intensity applied to the closer volumetric unitary part of m: for the progressively farther parts such 
intensity progressive decrease according to a scale determined by the distance, in relations to the 
peculiar characters of the field (in conventional terms: gravitational, electric, magnetic, strong nuclear, 
weak nuclear, etc.). Let’s express in numbers one of the possible scales, for a value of m (in uniform 
density) variable by 1 to 32. If this unitary parts extents much into space respect to the field of me , so 
that the punctual of this decrease very fast through m, where there is the sequent scale of partial 
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values, total and medium of the field applied for the successive increments of m(remaining unvaried the 


distance between mù and the surface of m ) (table and fig. 1): 


Unitary parts............. Partial field............... Total field.............. Medium field 
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fig. 1 
Figure 1 


The scale of the medium field of m, , which is obtained by dividing the total field for the number of parts 
of mto which it results applied, coincides with the one of the acceleration suffered by m for effect 
of mo. The acceleration is proportional to the medium applied field: being F the total field, it derived 


from a=F/m. 
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While is concretely defined the meaning of the second principle of dynamic, although inside the limits of 
its unidirectionality, it becomes moreover evident the interpretation of convenience which is given by 
the official physics, which reads it in opposite way depending on who applies it to the cosmic gravitation 
(F proportional to the masses, a constant) or to the other “forces” considered non gravitational (F non 
proportional, a inversely proportional to the masses). It is easy to observe by the table that up to a 
certain limit, signed by the horizontal line, the total field of me increase almost proportionally to the 
mass m; therefore the medium field and the suffered acceleration 
remain almost univariate (diminishing only a little bit). Which is what applies, as we have seen, in the 
sidereal gravitation of bodies of small mass respect to bodies of high mass (Galileo’s experiment, 
“Newton’s tube”, meteorites). Over such limit, instead, it is the total field the one remaining almost 
unchanged, increasing by little with the increasing of the mass: the medium field and the suffered 
acceleration result, as a consequence, almost inversely proportional to the mass. We have seen that it 
is found in the phenomena in which the interacting masses are not too much in disequilibrium between 
them, that is in those of a type commonly defined non gravitational. 


The analysis of the table reveals facts of extreme interest, which establish a perfect unity between the 
apparently disparate macro- and microcosmic interactions, confirming the discourse done so far. The 
band which stays over the horizontal line can be defined of “almost proportionality of F with m“. In 
it m results much restricted spatially in the field of mo and its weight (total field of mo applied tom, 
apart from the inverse one) it’s almost proportional to the same m:32,60,81are between 
them almost as 1, 2, 3; the acceleration (32, 30,27) remains almost unchanged with the increasing 
of m (Galileo’s falling bodies, “Newton’s tube”, meteorites). The prevailing events in this strip are of 
“collision” of m towards mo, because of the high accelerations impressed by mo, superior to the 
accelerations addressed to the external fields. 


The band which extends below the horizontal line presents instead the “almost non proportionality 
of F with m” character. In itm is sufficiently extended in the field of m, , because the total value of this 
changes little(92, 96, 99, 100) at the increasing ofm (4,8, 16,32); the acceleration 
(23; 12; 6,1875; 3,125) results therefore almost inversely proportional to m. The prevailing events are 
of “escape” of m by me , because the increasingly lower accelerations impressed by me in direction of 
its own field become inferior to the ones that m undergoes in opposite direction by the external fields. 
Therefore phenomenally such events appear “repulsive”: Mm seems “repelling” m . So it is explained the 
repulsiveness manifested by the particles to which an equal sign is attributed (electrons between them, 
protons withing them, etc.), but behave in this manner for the only fact of having almost identical 
masses: the same phenomenon - it has already been said — manifests between the celestial bodies, 
because of the equilibrated attraction of analogue masses in all directions. 


The horizontal line in the end, represents the limit value of m , non excessively inferior to me , for which 
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the total field of F of mp appears “almost proportional” to m compared with minor masses, but “almost 
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non proportional” tomin relation to higher masses. The prevailing events are now of “orbiting” 
of m respect to mo, for the reached equilibrium between the accelerations directed towards mo and 
those directed towards the external fields: so behave planets, satellites, asteroids respect to greater 
celestial bodies and electrons respect to protons in the microcosm, etc. | repeat in every case that here 
we speak about prevalence of events of a determined type, because particular conditions of speed and 
direction in the gravitational motions can produce different results respect to the general survey. 


In that limit line is located also the explanation of the so called “barrier of potential”, which the 
scholastic physics has invented to justify the watershed between “attractiveness” and “repulsiveness” of 
the nuclear forces (16). Over certain reciprocal distances the interactions between particles with not 
dissimilar masses generally manifest with escape events: only in rare cases of particular directions and 
translatory speeds, which carry such particles at very short distance one to the other, they end up with 
undergoing reciprocally an intensity of field prevailing over the one of the external fields and therefore 
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collide (here is the “potential well”!) or enter in mutual orbiting, instead of escaping each other. The 
passages of the “barrier of potential” in a verse or in the other, although rare, don’t have to surprise 
more than con-similar events, which can verify on macro cosmic scale, surprise us (escapes for values of 
min the band of proportionality or collisions and orbits for the values of min the band of non 


proportionality). 


Therefore there’s no reason, to explain the reciprocal orbit of two protons in the helium nucleus 
(particle a, or helium), to resort to an attractive “nuclear force”, acting in the “potential well” and 
different by the one which, over the “potential barrier”, is called “electrostatic” and would induce the 
protons themselves to repel each other, bonding vice versa the electron to the proton: a scary mess, 
equivalent to thinking that in a system of binary stars acts a different force than the gravitational one 
which ties planets and satellites to a greater celestial body. The most difficult equilibrium of such binary 
systems, and often also multiple (as in the nucleus of the complex atoms), normally becomes stabilized 
by external orbits of bodies or corpuscles, singularly less attractive but prevailing in number, as 
neutrons, mesons, electrons, etc., or — in the macrocosm — satellite celestial bodies, planetary systems, 
asteroids, cosmic dust. Missing this “cloud” of surrounding fields, the equilibrium is decisively instable, 
as the one of two electrons in the so called “positronium”, absurdly considered as the couple of a 
negative electron and of a positive one! 


Concluding the analysis of the table, observing that, if the 32 unitary parts of m are instead condensed 
in a much restricted space of the field of m, , such that the partial field of mo variates by little for each 
part of m (for ex., between the values 32 and 28), will be found a total field applied very high (medium 
field 30 for 32 parts of m = total field 960), almost proportional to the mass of m: the acceleration 
impressed is equal to 30, that is almost equal to the one of an isolated part of m . So it becomes always 
more precise the sense of all the current survey, that is summed in the passive influence of density, that 
is of density of the subjected mass, which contributes with its own spatial extension to the effective 
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value of the acting field. The gravitational cohesive interaction between the various parts of m, with the 
reciprocally attractive accelerations which coagulate it around the common mass center, reduces the 
value of the overall acceleration directed towards m, to a medium value, corresponding to the medium 
applied field of mə. 


If to the passive influence of the density we add the active, that is the effect of density of me , being it 
also intensifier of the field value (17), and let’s consider that this dual effects manifests in the two 
senses, that is taking as acting field both me respect to m being m respect to mo, we understand 
perfectly the fact that the Newtonian formula of gravitation, free of every reference to density, gives 
insignificant values for the interactions in the nuclear microcosm, where density is very high (18). 

In reality, the gravitational interactivity of a certain mass measured in absolute (mass as quantity of 
matter: number of elementary particles constituting a body) varies enormously, in the effects of “force” 
felt by other masses, depending on the conditions of aggregation of the mass itself and also of the 
subjected ones: which has induced to erroneously believe that the electric, magnetic, nuclear “forces” 
are something completely different by the macro cosmic gravitation and that, next and over the mass 
and its prerogative of gravitational source, exist in nature electric or magnetic “charges”, “ exchange 
forces”, interactions of various type and name, antimatter, etc. Of such interactivity the fundamental 
factors are, in addition to the mass and to the distance — already present in Newton’s formula - 
, density of matter and its orientation wave (“magnetism”), which instead that formula ignores 


completely. 


But also the presence of mass and distance in the Newtonian law is distorted by erroneous reasonings 
or limited by the misunderstanding of very important phenomena. For what concerns mass, we are just 
dismantling the presumption of the proportionality of gravity to the masses and the current 
assumptions of the measures of mass; concerning the distance, | somewhere else dealt with the 
determining influence of the so called “red-shift” (motion towards red of the spectral lines) over the 
values of gravitational intensity (19). In fact the increasing of the wave lengths in relation to the distance 
is caused by a periodic concentration of the waves of the field: the period becomes just determined by 
the distance for a mechanism relative to the structure of the gravitational propagation, in which it is the 
explanation of the pulsation phenomena (“pulsar”) and of periodic variability of the stars and the 
reason of the enormous irradiation, otherwise unexplainable, of very far galaxies (“quasar”). 


Regarding the two absent factors in Newton’s formula, it has been told of density, in its dual active and 
passive effect, and over it | will return afterwards. The other represented by the “magnetism”: also over 
this topic are necessary recalls to my precedent studies (20), of which | summarize here the more 
general conclusions, adding however some significant implications. 

Magnetism essentially consists in the different ways and degrees of undulatory “polarization” of matter 
and in the consequent process of co-orientation of the fields. The disposal according to which matter 
tends to aggregate along the reciprocal lines of the multiple gravitational propagation defines the 
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degrees of the natural magnetic scale (21). The progressive gravitational thickening, sieving the optimal 
positions in relation to the structure of the field, carries matter to gradually coordinate the axes of the 
single propagations, gradually organizing them around a principal axis of polarization, which is the one 
of a complex field (“dominion”) resulting by the composition of many particular fields. In turn different 
dominions tend to correlate the respective axes in various arrangements, the least possible by two 
optimal — one polar in the same sense and one equatorial anti parallel -, outside of them occur 
conditions of disequilibrium with cyclical exasperations (magnetic storms, solar protuberances, 
earthquakes and eruptions, hot interglacial ages, etc.). 


So the controversial polar disposition reason of the subatomic events of gravitational escape, for which 
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the homologue poles of two magnets bounce one respect to the other (phenomenally they “repel” each 
other). Still, the equatorial parallel disposition, as the one of most of the planets respect to the central 
celestial body (due to the common belonging to only one original mass rotating in the same sense), 
provokes in the reciprocal motions of rotation a continuous slowdown, which in the end brings the 
orbiting bodies to constantly apply the same face and after to reverse the slower of the two respective 
rotations, passing by the equatorial anti parallelism (22). This in fact characterizes the condition of 
greater gravitational harmony, as in the biological organisms to mirror symmetry (bivalve mollusks, 
cerebral hemisphere, etc.) (23). The equatorial parallelism, instead, is responsible of the phenomena 
of counter current (parasite currents, or of Foucault), to which refer the “Lenz’s law” and the so called 


“self induction”: new confirm of the universal character of the unigravitational physics. 


The predominance of an axis of propagation determines therefore an accentuated dipolarity of the 
masses (magnet; polarity of rotation and magnetic of the celestial bodies — respect to two principal 
axes: mega- and meso magnetic -; spin of the particles; equatoriality of the galactic and planetary 
systems; equatorial rings and bands — Saturn, Van Allen, galactic bands -; “polarizations” of light; 
zodiacal light; etc.). And because the lines of the gravitational propagation thicken along the axis (24), 
this is the place of the higher gravitational speeds both in the centripetal motion (collision motions), and 
in the centrifugal as outcome of a trajectory of missing collision (appearing “repulsion”): is what is found 
in the interaction between the poles of two magnets (25). 


The process of magnetic orientation of the matter coincides with the progressive reduction of the 
atomic-molecular speeds. The polar zones, where the matter precipitates faster than in the equatorial 
bands (here the gravitational lines thinned and present also a minor punctual intensity), they also reach 
faster, respect to the equatorial zones, an ordered magnetic attitude, in which the atomic speeds are 
overall inferior. Therefore they, apart from the concomitant factors (as, in the case of Earth, the 
inclination of the axis of rotation on the plane of the orbit), are “colder” areas. It has been verified, for 
example, in the shells surrounding the solar poles, without any explanation by the official physics (26). 
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What has been said regarding the gravitational lines at the equator, explains 
the equatorial expansion of the bodies of the celestial systems. Decreasing the centripetal attraction by 
the poles towards the equator, increases in relation to the one of the external gravitational fields: as a 
consequence, the equilibrium between this and the central body establishes at radial distances 
progressively hinger; from here the expansion. It’s therefore the relation between the mutual 
gravitational intensity of the fields at determining the radius of the positions of equilibrium and the 
relative speeds of rotation, and are not these speeds to give birth out of nowhere an imaginary 
“centrifugal force” (27). 


It is curious the fact that a gravitational field could be commonly distinct by a magnetic field because, 
among the other things, the first would be unipolar! (28) Indeed, a mass clearly not magnetic is such 
only because it presents a high multiplicity of axes, all insensitive, whose dispersion is in fact cause of 
the scarce interactivity of the mass. The magnetic orientation of matter therefore do make to the 
gravitation the second jump of intensity, after the one produced by density, by the weak proportional 
values of the macro cosmic masses to the very high of the so called electric “charges” and of the 
“nuclear energy”. 


If we would restrict to the center of the Earth all the terrestrial mass in a very little sphere, dense as the 
nuclear matter, the terrestrial gravitational field would become enormously more intense equally at 
every other condition: at the same distance of the current radius of the Earth the apple would have fall 
on Newton’s head with a much higher weigh respect to the one which he was familiar with and his 
formula and his wrong calculations would pretend independent by the density of the masses (cfr. n. 17). 
In front of such hypothetical eventuality, Newton would have invented, for this phenomenon non 
accordant to his expectation, a new force of intensity duly multiplied respect to the known gravitation. 
He would then be forced to make a further enormous multiplication and the relative invention of 
“forces”, if the little sphere containing the entire mass of the Earth would coordinate in a optimal way 
the axes of all the particular propagations in a compact “dominion” at very high dipolarity, 
extraordinarily intensifying its own magnetic field, and so enhanced would interact with analogue little 
spheres. 

At the origin of pseudo concepts as electric “charges”, “nuclear forces” and similar, over the two relative 
errors at density and magnetism, there is then the false reading of the “repulsive” phenomena, which 
seem such — and therefore strangers to the gravitational interaction, always attractive — only because 
seen by a mental deforming perspective: what appears “rejected” by something, is reality, as we have 
seen, “attracted” by something else in different direction. 


The validity of this observation extends to the scope of psychic phenomena, whose modality perfectly 
fall under the unigravitational analysis of the universe: that is, “hate” isn’t really “repulsion” for 
someone or somebody, but is prevalence, in the unconscious, of “love” for oneself (for his own 
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organism, for his own physio-psychic sphere: self-defense, instinct of conservation) or for external 
objects different by the one from which we feel “rejected” (29). It is not therefore anything different by 
the peripheral “barrier” which prevents or hinder the inter penetration between two bodies, causing the 
“bounce” of the bumped body towards internal or external directions divergent by the one which goes 
towards the colliding. This means, on the philosophical level, that hate does not have a absolute value, 
always reducing to an excess of love: the latter is the only absolute function in the psychic area, as 
gravitational attraction in the physical area. 


Let’s add, as corollary, that self-preservation of the gravitational systems, which manifests as resistance 
to the violent inter penetration with other systems of analogue mass (remember the analysis done of 
the behavior of electrons, starts, etc.), is a necessary moment to allow the gravitational undulatory 
“composition” with other bodies and build with them wider and more complex harmonic structures. 
Which means that self-preservation is not the purpose of living beings, but is the way to love: it is so 
scientifically reversed the relation placed by Hobbes between man and humanity, the first as “wolf” for 
every other man, the second as society regulated by the “equilibrium of selfishness”: a relation which 
seemed validated by a distorted interpretation of the biological evolution. In its place Christ’s precept 
becomes recognized as a certain law of nature: “Thou shalt love thy neighbor as thyself “. 


To a corpuscle which presents the character of scarce interactivity with the external particles is 
commonly attributed the qualification of “neutral”. This is due to a condition of magnetic disorder 
(expanded and “hot” corpuscles: for ex., the neutron, compared with compact, highly magnetic and 
“cold” proton), or to a different collocation of the “barrier of potential” of the particles constituting the 
corpuscle (as in the proton-electron system: there is normally equilibrium between attractive effects of 
a particle and “repulsive” effects of the other), or at a regular magnetic anti parallelism of equal 
composing particles (nucleus and saturated layers, with protons in anti parallel couples, as in the “inert” 
gas: there is equilibrium between attractive effects of a pole and “repulsive” effects of the other) (30). 
As for the value presumed unitary of the “charge” both positive and negative, it is preordinate by the 
caliber of our instruments, whose sensibility is at the limit of a certain gravitational intensity: this appear 
identical, because perceived at different distances from the field’s center of the proton of the electron 
which acts as a screen. In other terms, the instrumental perception arrives up to the “potential barrier” 
of the proton and to the one of the electron, which has the same intensity, because the first is much 
more distant by the proton than the second is of the electron (31). 


Let’s now return to the problem of the measure of mass, which become executed in base of the 
gravitational effects of the masses themselves. Let’s now observe in this regard that the factors of 
density (active effect) and of the magnetism has in the gravitational interaction a much restricted radius 
of prevailing influence, over which remains almost exclusively sensible the nude factor of the amount of 
matter (still remaining measured in the effects instead that in absolute): right for this Newton’s formula 
can prescind without too much harm, in the measure of the macro cosmic gravitation, by those two 
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factors, whose gravitational character is however clearly underlined by the similarity of the formulas of 
the electric and magnetic interaction with the Newtonian law. 

Therefore depends by the method and by the instrument of measure employed, if the values of mass 
result by the calculation almost naked or altered by the coefficients of the very short distances (electric 


and magnetic “charges”, “nuclear forces”, etc.), which must be deducted to reach the pure and simple 
effect of the “quantity of matter”. 


So, if | must measure the mass of a iron bar relatively to the sample mass of a second iron bar, | can use 
as a instrument of measure the same sample bar, throwing it with a known force against the other and 
measuring the acceleration impressed to this. In such case, however, the resulting will differ widely 
depending on the fact that the two bars are both magnetic (and that homologous or opposite poles are 
facing), or only one, or none. This because the method and the instrument of measure are sensible, in 
the interaction at a very short distance, at the gravitational magnetic effect. 


For the same calculation | will also be able to use the Earth as instrument of measure, putting on a scales 
the two bar. The magnetic characters of the bars in front of the gravitational terrestrial field will then 
become almost irrelevant, enormous as a value of mass, but relatively weak for the value of dipolarity 
(magnetism): the scales will give me in any case the relation almost exact between the two masses. 
Naturally, using this method, | will take note of the practice proportionality of the force to the masses; 
using the other, of the almost non proportionality of the force applied to the masses. 


Moving to the world of particles, we will meet completely analogue situations. Making the particles 
interact between them, we will mainly take over the gravitational effects perceptible at the shortest 
distances — density and magnetism — and we will pull out “charges”, mythological signs of “plus”, 
“minus” and “anti-”, nuclear forces of binding and exchange, and so on. Made the tare of all this 
ingredients, we will calculate the masses. It is the method of the two iron bar. Or we will use the 
electromagnetic fields, which are the equivalent — made the proportion with the particles — of the 
terrestrial gravitational field used in the method of the scales. And here is the “spectrograph of mass”, 
which will give values of mass closer to the naked ones of the quantity of matter, being sufficient for 
calculating them having at the beginning in the particles an equal condition of “charge”. 


But in the reading of the results a coarse gap takes over respect to the measure of macro cosmic 
masses: presuming that the forces in play in the electric and magnetic fields are not of gravitational 
type, they become absolutely considered non proportionalto the particles masses, so as the 
electromagnetic forces manifest if applied to macro cosmic masses. The analysis done over our table 
instead showed us that, in a gravitational field, passing by a certain order of magnitude and density of 
the subjected masses to an order of minor magnitudes and higher density, the gradual passage by the 
almost non proportionality to the almost proportionality of the field applied to the masses occurs. Errors 
will therefore inevitably intervene which, on the basis of the comparison of accelerations evaluated with 
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the rigid criterion of proportionality reverse to the masses, will make assign to the particles not true 
values of mass. 


Also without variations of density, results, for example, by the table which, if an sample object of 
mass 8 undergoes by the field an acceleration pair to 12, another body, to which the same gravitational 
field impress an acceleration = 24, would be evaluated of mass 4, while in actually it would 
have m < 4. Vice versa, if the referring object has mass 4and acceleration 23, an accelerated body 
of 11,5 and evaluated therefore of mass 8 would have actuallym> 8. But the most paradoxical 
phenomenon is found in relation to variations of density of the subjected mass, most of all when such 
variations involve the passage by one to the other band of the table. From this is noticed that a total 
field = 100 causes on a mass = 32 an acceleration = 3,125. If now we condense all the mass in the space 
of the first two unitary parts (fig. 1), for which the medium applied field is 30, the total field 
of mo applied to m increases to 960, without mo minimally changing, and the acceleration impressed 
increases to 30. The formula F = ma forces us to instead suppose an invariant of F and in relation to it an 
acceleration always pair to 3,125. The calculated mass for an acceleration = 30 will therefore be 32 * 
3,125 / 30 = 3,33..., against an actual value about 10 times higher, being changed only density of the 
original mass = 32. 


The conclusion is astonishing: masses of the particles, evaluated in base of the accelerations impressed 
to them by the electromagnetic fields of intensity referred to macro cosmic effect, are inferior to the 
true, because such fields, almost non proportional respect to the macro cosmic masses, has instead an 
effect of almost proportionality over the very dense masses of the subatomic particles, which therefore 
become accelerated much more than the foreseen. The masses calculated generally retain an 
appearance of validity, being approximatively respected the values of relation, as it has been previously 
noticed; but over certain speeds, arriving particles at a deeper interaction in the reciprocal gravitational 
fields, the produced effects necessarily end up with overstepping by a plausible approximation: it is 
another of the reasons which force to the conjecture of a fiction “relativistic increase of mass” and lately 
to notice an increasing in the so called “cross section” of the ultrafast protons (32), without finding any 
logical explanation of the phenomena at issue. Here takes birth the enormous confusion which, as it is 
known, rage in the physics of particles, paralyzed by the lacking of a serious general theory of the 
macro- and microcosmic interactions. We have by now reached the “anti omega minus”: so an 
immediate block of the discoveries becomes necessary! 


Let’s return at last to the sidereal gravitation and to Kepler’s and Newton’s laws. We rode all the way of 
the mistake which has made attribute universal value to formulas clumsily approximative. The orbital 
motion of the planets around the Sun, for the existing relation between the planetary masses and the 
Sun, (and so the one of satellites around planets) collocates almost along the horizontal line of our table, 
that is over values of field for which the total field of the Sun is still approximatively proportional to the 
masses of the single planets and therefore its variations seem depending only by the rays of the orbits. 
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This way Kepler could believe exact his third law R3 / T2 = constant, hypothesizing the universal value. 
At this point, Newton had nothing more to do than introducing it in the formulas of his second principle 
and of the circular motion, to fatally arrive at the so called law of universal gravitation: 


F=G(m,mz2) / R° 


This formula, — as it is obvious — of the same empirical value and approximative of its Kepler matrix, 
dressed surreptitiously of the same halo of universality, putting for three centuries out of the road the 
modern scientific thought. Without telling that Newton’s formula, by bringing into question (with a 
progress respect to the 2° principle F = m a) the second of two interacting masses, completely ignores 
the clearly determining action of all the surrounding masses, which go hiding in the role of that 
Cinderella by unknown parents, which is the “centrifugal force”! (cfr. n. 27) (33). 


And yet of Kepler’s law was very easy to make the arithmetic counter proof, which would have right 
away demonstrated the absolute theoretical nullity, and also practical over a limited scope of relations. | 
reserve that litmus test as a conclusion to this work, having now to occupy of the so called “universal 
constant of gravitation” G (for constants and universalwe mean, in the modern physics, 
some particular variables!), measured by Cavendish with the well known experiment. It was absolutely 
needed to calculate the planetary masses on the base of the Newtonian formula and could be obtained 
only empirically by a tiny model of the sidereal interaction. So Cavendish conceived his gravitational 
torsion balance, which notes the force exercising in laboratory between two masses of known value. 


But since the mass of the celestial bodies, starting with the one of the Earth, can be measured only in 
relation to the constant one, it follows that, if the experiment was theoretically wrong, today we would 
ignore the actual measures of the planetary masses. Well, this is precisely the fact: Cavendish’s 
experiment is affected by two fundamental mistakes, hard to detect on a small scale, but which carry us 
to measure, as it has been said, in place of a “universal constant” a modest variable: which is already 
been demonstrated by the fact that, among the fundamental constants, the gravitational one has been 
calculated with minor precision, not exceeding the approximation — scientifically ridiculous — of 1 / 500. 


The first error consists into completely neglecting density of the interacting masses, which in the 
Newtonian formula is considered irrelevant. In Cavendish’s experience masses all have same density and 
disregarding the specific gravity of the constituent: according to the formula, the result should not be 
influenced by it. And instead, compatibly with the possible degree of precision of the instruments, one 
should find that the force exercised reciprocally is higher between masses of more dense material, 
because of the active and passive effect of density. The second error is into believing that such force, 
measured between masses of laboratory, is proportionally equal to the one which acts between the Sun 
and the planets. We have instead seen that planetary gravitation is characterized by a very strong 
imbalance between the masses in platy and that it is precisely this imbalance which gives to the force of 
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the celestial body more character than almost proportionality to the mass of the minor celestial body. 
Not being realized in the laboratory such condition of enormous difference, the measured force has the 
character of almost non proportionality to the subjected mass and therefore constitute an absolutely 
improper model of the planetary gravitation. 


After all, also in the cosmos, the proportionality of the force of gravity to the subjected masses is a fact 
approximatively valid only for the force of the greater celestial body respect to the minor one: Kepler’s 
third law and Newton’s consequent one demonstrate their inconsistency, if we try to verify in reverse, 
that is applying it to the force of the minor celestial body respect to the greater one. We will now 
numerically demonstrate what we already know by the theoretical analysis, that is that the field of the 
minor body quickly diminishes starting by the closer zones of the bigger body and therefore becomes in 
total almost non proportional to the mass of the bigger body, to which it gives an acceleration almost 
inversely proportional to the mass of the body itself. 


We will therefore take in exam the reverse of the planets revolution around the Sun, that is precisely 
the revolution of the Sun respect to the Earth and the other planets. The difference from Ptolemy is in 
the term “respect to”, but we right away have to take the distances — and very clear — also from the 
actual vision, completely unfounded, of the phenomenon. After all, in the geometric reality of the 
spatial motions also the planets orbit, properly speaking, “respect to the Sun” and not “around the Sun”. 


Let’s proceed with order. The logic and the Newtonian law itself tell us unequivocally that the effects of 
the gravitation between two or more bodies are reciprocal and differentiate only for the spatial and 
temporal dimensions of the provoked motions: in this also agrees the generic Einsteinian idea of the 
“curvature of space”. Now, if the gravitational solar field is such to cause the revolution of the Earth 
around the Sun, we must research the precise measure and modality of the mutual phenomenon which 
terrestrial gravitation produces over the mass of the Sun. 


Let’s first see what modern cosmology think about it. At the voice “Moon” of the EST (Encyclopedia of 
Science and Technique, Mondadori, V edition) we read: 

“The Earth and the Moon at present perform a revolution around their center of gravity or common 
center of mass (a point situated around 4670 km by the center of the Earth)in 27d 7h 43m 11,6s”. 


At the voice “Celestial mechanics”: 

“Both bodies [the Sun and the planet] describe, around the common center of gravity, two orbit having 
exactly the same shape and the dimensions of each orbit are inversely proportional to the mass of the 
body”. 
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T = centro di massa della Terra 

S = centro di massa del Sole. 

B = baricentro statico del sistema Sole-Terra {fuoco 
delle due orbite). 

S,T,, ST, $,T, = « manubrio » sincrono Sole-Terra. 

T, 5, = posizioni in afelio. 

T,, 5; = posizioni in perielio. 

(Ellitticita# e proporzioni #sagerate per motivi 

grafici). 


Figure 2 


Further: 

“The only motion directly observable is the one of the planet around the Sun”. 

From the above it is clear that the modern physics consider the two motions around the common center 
of gravity as synchronous, one in opposition to the other, identical to those of two unequal balls which 
rotate over themselves at two extremities of a handlebar at variable length (for the ellipticity of the 
orbits) and in rotation around its own barycenter (fig. 2). 


In first place we notice, as however it is noted by the EST, that the motion of the greater celestial body, 
for the narrowness of its orbit, over which is constantly in opposition at the minor body, isn’t 
astronomically verifiable: it is therefore, in the indicated terms, a hypothetic motion regarding the 
natural test. Indeed | argue that the timing of the two orbits is nonexistent — except in the limit case that 
the two masses are identical — and reciprocity of the motion must be otherwise. 


My reasoning, indeed, follows the common one only up to a certain point. The non coincidence of the 
barycentric of the system with the center of mass of one of the two bodies and the variations of speed 
(for both local and general factors) determine the ellipticity of the orbits (fig. 2). As the Earth 
of Tı undertakes a motion tending to orbit around the Sun, this reciprocally moves by S1 on a route 
tend addressed to circumnavigate Earth. But being too weak the gravitational terrestrial force in relation 
to the solar mass, the Sun cannot embrace the terrestrial orbit in its own and limits itself to circumscribe 
the barycentric of the system. But here intervenes the substantial difference with the common reading 
of the phenomenon: 


a) The barycenter of two orbiting bodies, respect to which it’s needed to consider the reciprocal 
revolution, is not the static one of a handlebars, that is such to rigidly constrain the elements of the 
system to a perfectly united motion: rather it is a dynamic barycenter, in the meaning which | will define 
hereinafter. Stillness of the barycenter intervenes only over a scale of phenomena in which the various 
parts of a system are concatenated in a overall warp of mutual fixity: for example, an iron object in any 
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motion has a static barycenter determined by the reciprocal immobility of its macroscopic parts; but two 
atoms of the same object in continuous relative motion has between them only one dynamic 
barycenter. 


fig. 3 

T = centro di massa della Terra. 

S = centro di massa del Sole. 

B = baricentro dinamico del sistema 
Sole-Terra (fuoco delle orbite). 

TT” = linea apsidale. 


T’,T”, = moto orbitale della Terra j 
rispetto a $, i 
TT”, = moto orbitale della Terra F 
rispetto a S, \ 
T’,T’, = rotazione apsidale, sincrona 
a SS, 


(Ellitticita e proporzioni esagerate 
per motivi grafici). 


Figure 3 


b). While the static barycenter taken as reference by the Newtonian physics is constantly found on the 
jointing the two center of mass, the dynamic barycenter is constantly situated over the major axis of 
the orbit (apsidal line) by the part of the apoastro (aphelion, apogee, etc.): that is it refers at the 
moment in which two bodies, reached the maximum relative distance, return to undertake a prevailing 
reciprocal attraction and precipitate along the bends of the mutual gravitational fields. The distance of 
the barycenter from the two centers of field is in proportion inverse to the intensity of the two fields. 

c). Respect to the dynamic barycenter so defined, the revolution of the Sun, far from being 
synchronous with the one of the Earth, is instead extremely slower and has as natural effect and at 
once evident proof of such slowness the rotation of the line of the apses: this is the famous “shift in 
perihelion”, for which explanation uselessly relativity has been bothered (fig 3). 


In the measure which the Sun, weakly solicited by the terrestrial field, rotates around the barycenter of 
the system, makes also rotate in natural synchrony with such motion the line of the apses. The same 
happen, obviously, for all the planetary motions and signs the true period of the inverse revolution of 
the greater celestial body respect to the minor. Between two equivalent masses (as binary stars of equal 
mass and identical field, the two protons of helium atom, etc.) the reciprocal orbiting is synchronous 
and the true period of revolution is not signed by the completion of a round by each body (34), but by 
the entire rotation of the apsidal line (which is then the real reciprocal revolution of two 
bodies: rosette orbiting) (fig. 4). 
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\ fig. 4 
= =} M,M’ = masse equivalenti 
$ iB = baricentro equidistante, fuoco 
ae di tutte le orbite. 
a -> moto orbitale reciproco e sincrono 
of M,,M’, = posizioni in apoastro 


M,,M', = posizioni in periastro 


=J rolazione apsidale 


Figure 4 


Moreover we precise that the actual measure of the apsidal revolution is not to be traced to the only 
action so determined by the minor body over the greater, including in itself stresses also of other origin, 
whose entity is to be purified in our reasoning. Here therefore we refer to the additional part of the 
rotation of the apses, over the value of which classic mechanic manage, for better or worse, to account: 
For example, the shift in perihelion of Mercury is of574” of arc per century, of which 
only 42” constitute the additional rotation (35). 

So established the exact meaning of the Sun revolution in relation to the Earth, it only remains to finally 
apply in reverse the third Kepler’s law, as its check up and of all the speech done so far. The result is 
astonishing and is enclosed in a very easy calculation. Let’s move the reference point from the Sun to 
the Earth, considering respect to this the revolution of the Moon and the one now analyzed of the Sun 
itself. 

Here is the table which derivate, in function of the values R and T of the lunar orbit taken as unit: 


TA MOOnN...ssesessossosssessesssessessssssee e OUN 

Ricca: 5 AEEA ae ner cn ee? 149.500.000 / 384.000 = 389 
Wr ssceeeceteeiscts tL Jodidccvesiabuedualeacenes cosceedwecs X 

R esiis a CE Cacauedunetiasch 389° = 58.863.869 

Te hseaeanesies cn inan an x’ = 58.863.869 
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Whence x = 7672 lunar revolutions, that is about 590 years. If then Kepler and Newton were right, that 
is if the terrestrial force of attraction was proportional to the masses of the Moon and the Sun, it would 
produce a solar revolution of 590 years. But the verification of this value is now easy: it will in fact be 
needed to compare it to the additional one of the apsidal terrestrial revolution, that is of a complete 
additional rotation of the perihelion of the Earth. Well this period has been calculated and it is 
of 34 millions years! (36) If we want to make the proper reserves on the calculations of the classic 
mechanic, because the actual apsidal rotation happens in the period of about 112.000 years (11,6” of 
acre per year), this value is the minimum referable to the single solar revolution, if for absurd there 
wasn’t the other solicitations concurring: it, however, would result still much superior to the 590 years 
foreseen by the third Kepler’s law (which for its account already denies the ridiculous period of a year of 
the alleged synchronic revolution of the Sun, bound at handlebars with the Earth!). 


There has been so the most evident mathematical confirmation of the assumption of this investigation: 
that is that gravity is only in the appearance proportional to the masses of the falling bodies in the 
direction of the force which a very big body exercises over a very small one, but it is not such not even 
approximately in the effect produced by the minor body over the greater, keeping along the median 
relations towards the “non proportionality ” — also only as a limit — of all the other forces. The period of 
the apsidal revolution is in fact enormously superior to the one which we would have in case of actual 
proportionality of the terrestrial attraction to the masses of the other celestial bodies. 


Remains confirmed that the empirical result of Cavendish’s experiment and similar aimed at calculating 
the so called “universal gravitational constant” is not absolutely extensible as unity of measure to all the 
gravitational phenomena of the universe. Naturally the values attributed to the masses and to the 
density of the celestial bodies are all in absolute erroneous, because calculated exclusively in function of 
that false constant, without further verification. 

But the graver consequence of Kepler’s an Newton’s mistake is represented by the apparently 
insurmountable barrier which it inserts between the gravitation and the other cosmic forces: a barrier 
which has so far frustrated the deep need of the human thought to realize in science the organic unity 
of all the laws in the universe. 


(15) “(For Mach) measurable ... is not mass in absolute, but the relation between masses, defined only in 
function of the reciprocal action exercised between the masses themselves” (A. Trebeschi: “Sapere” n 
757, pag. 10). 


16) W. R. Fuchs, cit. op., pag. 273. 


(17) R. P., Introduction to the unigravitational physics, pages. 20-24; Physics of the unigravitational field, 
vol. 2°, pages. 48-50. 
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(18) “Tempo nuovo” n. 2/1973, pag. 49, note 11. 

(19) R. P., The unigravitational physics, §§ 28-29; “Tempo nuovo ” n. 3/1972, pages. 53 and following. 
(20) R. P., Physics of the unigravitational field, §§ 13-15, 38-48; Magnetism and earthquakes. The 
forecast of the earthquakes (“Tempo nuovo” nn. 1-2/1972); Magnetism and heat (“Tempo nuovo” nn .5- 
6/1972 e 2/1973). 


(21) “Tempo nuovo” nn. 1-2/1972, pag. 43. 


(22) As it is known, also the duration of the terrestrial day increases slowly because of the interaction 
Moon-Earth. 


(23) “Tempo nuovo” nn. 1-2/1972, pages. 36-57. 

(24) “Tempo nuovo” nn. 1-2/1972, pages. 34-35, figures 1-3. 

(25) “Tempo nuovo” nn. 1-2/1972, pages. 35-36. 

(26) “Scienza e Tecnica/73”, Mondadori, pag. 17. 

(27) R. P., The unigravitational physics, pag. 64. 

(28) O. M. Phillips, Geophysics, Mondadori, pag. 168. 

(29) R. P., The unigravitational physics, pag. 84. 

(30) The usual terms of para magnetism and diamagnetism refer exclusively to the effects of dipolarity. 
In the “natural magnetic scale” referred to the note 21, they indicate instead the different structural 
complexity (increasing from first to second) and extension of the dominions (respectively decreasing); so 
substances with low nuclear density are, for such scale, paramagnetic, and with 
high diamagnetic densities . Dipolarity depends most of all by the distribution of the protons in the 
most external nuclear layer and therefore the relative phenomena are highly recurring along the scale 


of densities. As a consequence, the value of the terms does not coincides in the current and in ours. 


(31) R. P., Introduction to the unigravitational physics, pages. 19-20; Physics of the unigravitational field, 
§ 60. 


(32) “Sapere” n. 764, pages. 31 and following. 
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(33) At this point it is good to clear a concept extremely ambiguous in the common physics: the one of 
“absence of weight”, on which senseless opinions run (W. R. Fuchs, cit. op., pages. 232-234; Caianiello, 
De Luca e Ricciardi, cit. op., vol. 1°, pages. 116-117). It is in fact confused the absence of weight with 
the sensation of an absence of weight. The first verifies in the orbiting or in the point at zero speed 
between ascent and relapse of a body and it is due to the simultaneous action of a centripetal 
acceleration and of an equal centrifuge acceleration (R. P., the unigravitational physics, pag. 65). The 
second is felt, although weight is not null, inside a pressurized cabin at free fall and derivate s by 
the absence of an interaction of contact or of an impact with the walls of the cabin, whose speed is 
equal in absolute value and in the verse to the one of the internal bodies: in the contact and in the 
impact (R. P., Physics of the unigravitational field, §§ 61-69) the atomic peripheral speeds has opposite 
direction, determining events more or less accentuated of interpenetration or bounce and 
therefore the sensation of weight. This essentially comes from the disequilibrium — in verse and 
absolute value — between the accelerations suffered by the various parts of the body, which attracted all 
in direction of the center of a celestial body, are at the same time rejected by atomic-molecular 
interactions of escape respect to the surface of contact. 


(34) “Tempo nuovo” nn. 5-6/1972, pages. 64-65. 


(35) See ” Relativity ” In the Enciclopedia Italiana and in the EST. In the last one is written: “Because of 
the slight perturbations caused by a planet over the other, all the planetary orbits rotate very slightly, so 
that the position of their aphelions changes into time. In the case of Mercury, general relativity predicts 
an additional rotation and aphelions of about 43” of arc per century, quantity which, in spite of its 
smallness, has been verified with satisfying accuracy”. But the calculation does not fit at all for the 
planet Mars (8,03” against a prevision of 1,35” ). Cfr. R. P., Physics of the unigravitational field, § 26-(5). 


(36) The additional motion of the perihelion is 3,8” of arc for century: see J. A. Coleman, La relatività è 
facile (Relativity is easy), ed. Feltrinelli, pag. 109. 


Let’s close this section with a recall to the other preceding relative to the unigravitational physics, 
quoted in the Bibliography of the author. They represent — as it were — the “archeology” of the new 
physics, but are however still, yet in the necessary adjustments made after the magmatic originally 
thought, an essential complement of the current opera. 


It is not moreover possible to put remedy to the real difficulty of their modern retrieval and re-reading, 
at centuries of distance by the first publications made. 

In the economy of the present work could not find place, for example, the description of the 
unigravitational structure of the atom — from hydrogen to the more complex elements of the periodic 
system — , which is read in Physics of the unigravitational field (§§ 56-57), edited in 1969. 
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Actually, the punctual study of the elementary particle object of section 6, in the entire context of the 
laws of universal structuring which move from it, exempt by the necessity of exhaust all the formative 
inter medium passages, which cannot fail to represent, in a in a way more or less obvious and divisible, 
in the inside of particles and corpuscles the general morphology of every macroscopic structure. 


Between the premise to the first article of this section 4 (October 1997) and this closure (January 2005) 
more than seven years has passed. Such writing referred to the earthquakes happened in Italy, recent at 
that time, and introduced an article published in 1972 over magnetism and the earthquakes forecast. 
Today it should repeat identical, but with much more dramatic tones, after the tsunami of December 
26th, 2004 which has devastated the coasts of a continent. Over two hundred thousand persons have 
died and all the wildlife was saved. A collateral effect of the foolishness of contemporary science (which 
would do well to study the effect of Barkhausen, natural for animals, instead of toying with the black 
holes fairytale, and similar). 


C. Francesco De Santis 


Born in Potenza, on 7 August 1942. He graduated in 1968 in Electronic Engineering at the Polytechnic of 
Turin. His scientific hobbies were: Mathematics - Physics - Engineering - Architecture - Botany - Natural 
Sciences. 

He published several books of which - Algorithms and Geometries of Prime Numbers - Ed. Lulu in 2019 
became the best known. Francesco was passionate about the study of the intimate nature of the 
Universe, inspired by long periods of work in Africa, where, he learned to connect, in a natural way, the 
local environment with aspects of mathematics, physics and geometry. He was always able to explain 
complex things to his friends in a simple and intuitive way, and we owe him therefore much. 
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Title of the Text of Francesco 


Francis had discovered that the repetitive geometric forms inherent in Life can also serve as a source of 
inspiration for new mathematical formulations; which can range from elementary arithmetic to more 
sophisticated mathematical formulations; which for example we find in the properties, and in the 
counting of prime numbers, represented by the Riemann conjecture, which sees the light in the article 
written in 1859 by the great German mathematician Georg Friedrich Bernhard Riemann, on the occasion 
of his appointment as Corresponding Member of the Academy Prussian of Sciences. 
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Riemann's Zeta function has deep connections with our world, and lives his odyssey with humanity. The 
appearance of the prime numbers still remains mysterious, even if the hypothesis formulated by 
Riemann on the position of the primes in the geometric plane of Argand-Gauss, is accepted by most 
mathematicians. On this scientific argument, there are inexact mythologies on "Number Theory", and 
related writings by great mathematicians such as: Euler, Gauss, Legendre, Goldbach and others. One of 
the most striking statements is the carrying over of Euler's sentence: "The human mind can never 
penetrate the secret of prime numbers", where the great Swiss mathematician Legendre actually wrote 
it; but in reality, he meant that in spite of this thought, he himself had found extraordinary relationships 
in the prime numbers, and in essence an algorithm of their two sequences, as many as 25 distinct. In 
fact, his writing bears the title: "Discovery of an extraordinary law of numbers, in relation to the sum of 
their divisors". 


Regarding the formulation of Gauss's prime number theorem, another false myth circulates, according 
to which this other immense genius has defined on a statistical basis, according to his insights which are 
unfathomable to us: the relationship existing between the order number of the primes, and the 
logarithm of natural numbers. If the Zeta function, which with its zeros would count the primes, is the 
extension of the Harmonic Series, which approximates less than the Euler - Mascheroni constant to the 
logarithm of natural numbers: what does statistics have to do with it? 


Francesco De Santis, exposes two methods to validate Legendre's conjectures, one of which is for 
Goldbach's conjecture; who did not err in believing that every even number corresponds to the sum of 
at least two prime numbers. In essence, Francesco was unable to believe that no mathematician of the 
past had noticed the potential of the formulas, which he had found in counting the flower petals of 
"Camelia traviata", and also present in Michelangelo's great drawing at the Campidoglio in Rome. 
Francis was convinced that science cannot be owned by anyone, and in this sense this article should be 
intended to enrich knowledge towards reality, for anyone who appreciates it in its deepest roots; and it 
could represent a stimulus to researchers and scientists who want to deepen this scientific topic, 
perhaps starting from the scientific - mathematical considerations contained in this article by Francesco. 


C.1. Taken from: “Mechanisms for Information Signalling in the Universe: The Integral Connectivity of 
the Fabric of Reality Revealed”, From: Meijer, Ivaldi, Faixat, Klein, 2021. The part of Ivaldi in this 
review was written in close collaboration with Francesco De Santis, and is reproduced here: 


1. Fractality of Nature 


The former concept leads us to observe a "fractal organization" in the Cosmos, what also is called "self- 
similarity at all levels". This is similar to the characteristics of the hologram, in which each part 
represents the whole picture. Geometric patterns created by mathematical fractals can be enlarged or 
reduced indefinitely, but always obtain the same geometric structures. Such structures can be regarded 
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in continuous pulsation, which was also deduced in the experiments of Kozyrev and his group see: 
Kaivarainen, 1991, where he envisioned the concept that in the Universe generates toroid-like, 
spherical, formations of energy at all levels of existence. 


Speaking of "pulsation", for example, it has been found that the surface of the Sun actually pulsates in 
and out, just like a fractal attractor does when it reaches field symmetry. The Sun oscillates in constant 
pulsations with its surface rising and falling by about 3 kilometers, and this pulsation occurs in various 
harmonic intervals of basic units of time of five minutes, increasing to a maximum value of 160 minutes, 
suggesting that the Sun acts as a central oscillator of our solar system. Our Sun also has a less known 
magnetic field, the interplanetary magnetic field. Accompanying the rotation of the sun, this magnetic 
field rotates and forms the Parker Spiral, which has a three-dimensional structure exactly the same as 
the spiral arms of a galaxy. 


Harmonic lattice vibration and standing wave resonance 


Cube Dimensions Lattice OCD Harmonic Lattice  2-D Projection Golden Sections 


Permittivity of 
Free Space 


Figure 1: Permittivity of free space as a function of the golden ratio. B: DNA double helix modeled as 
G- ball dodecahedron resonating up around a central axis. C: Harmonic standing wave sharing energy 
inside Phi-damping that provides the very separation of notes. 


The repetition of this pattern in all scales from micro to macro, confirms that the universe is structured 
in a fractal harmonic mode. Fractal patterns has been widely explored by pioneers, such as Mandelbrot, 
1983, a French naturalized Polish mathematician, using fractality as a means to describe the repetitive 
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patterns of plant parts, in addition to the contours of coasts and mountains, the branches of rivers, 
lightning, clouds, wave configurations, etc. On the same "wavelength", are the studies of De Santis, 
2020, on the means that all nature uses to communicate information at speeds not comparable to those 
defined as maximum by the theory of relativity. 


De Santis identified the formulas that define the ways in which plants are interconnected with life in all 
its evolutionary states (see further). An extension of the theory is the apparent pattern of “neural 
activity” of the cosmos that determine the reactions of its components within the dynamics of reality. In 
this "fractal" model, he postulates that each portion is exactly organized according to the measurements 
of d as defined by the Fibonacci sequence. This implies the manifestation of stationary tension waves 
and/or balanced etheric flow, which is repeated on all cosmic scales, such as in: 

1. the human heart (heart rhythms); 

2. the DNA double helix (replication frequency); 

3. the optimal cerebral functioning (hemispheric synchronization); 

4. the fundamental heartbeat of the planet (fundamental resonance of the Schumann cavity); 

5. the musical geometry of creation, thereby following the golden symmetry (@ and O), among others 
revealed in the architecture of human bodies and the whole cosmos. 


De Santis. at a conference in Italy, held on January 6, 2021, by the organization “Assisi nel vento”, 
pointed out that the theoretical divergence of plants coincides, even up to the ninth significant digit, 
with a harmonic fraction not of the solar or sidereal year, as one would expect, but of the anomalistic 
year (Interval of time between two consecutive passages of the Sun at the perigee 365.259635 days). 


In summary we shall see that pulsations, distances and any other measure in nature do respect the 
symmetrical field line that informs and shapes it. In this process geometric relations for the field become 
the only way to survive and self-organize. It represents the dynamics in order to infinitely regenerate 
without being self-destructive. In other words, golden ratio measurements are the only way for waves 
to share space, and self-sustain. 


2. Prime Numbers and Riemann Function Z 


De Santis, also assessed that the Riemann Zeta function "counts" the prime numbers in a way that is still 
poorly understood by current science. The appearance of prime numbers remains mysterious, even in 
the hypothesis formulated by Riemann about the location of the Primes in the Argand-Gauss geometric 
plane. This is considered valid by the majority of mathematicians, yet there is currently no 
incontrovertible proof of its truthfulness, since the process of the counting of prime numbers is 
potentially subject to errors. In the current state of Art, this is one of the open problems of 
mathematics, for which a million dollars is awarded for those who can solve it. The Riemann Zeta 
function without yet knowing its future in the odyssey of mankind, apart from the mathematical 
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aspects, has deep connections with our world in general, ranging from the energy states of atomic 
nuclei, to the security of credit card numbers and many other items in the digital world. 


De Santis, 2019, with his book "Algorithms and geometries of prime numbers", recently, made an 
interesting contribution to the deepening of this knowledge on prime numbers. He also pointed out that 
inexact mythologies exist about the “Theory of Numbers” and related writings of the great 
mathematicians such as Euler, Gauss, Legendre, Goldbach and others. One of the most striking 
statement is Euler's phrase: "Human mind can never penetrate the secret of prime numbers". Of note, 
the great Swiss mathematician actually said so, immediately after he himself had found extraordinary 
relations in prime numbers. This, essentially, included an algorithm in which two distinct sequences can 
be glimpsed. In fact, his writings bear the title: "Discovery of a most extraordinary law of numbers 
relating to the sum of their divisors". 


Rotational geometry at all scales of reality 


Universe 
„i 


Earth magnetic field m : Plant geometry 


Figure 2: Torus geometry at various scales of the cosmos from large (left above) to very small (right 
below) 


With regard to the formulation of Gauss's Prime Number Theorem, it seems that another false myth is 
widespread. This other immense genius established on a statistical basis for the relationship between 
the order number of the Primes and the logarithm of natural numbers, in fact according to unknown 
intuitions. But if the Zeta function, very well known to Gauss, is capable of counting primes with its 
zeros, and the extension of the Harmonic Series to the logarithm of natural numbers, what does 
statistics have to do with the Prime numbers? In his book De Santis sets out two methods for validating 
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Legendre's conjectures, and one for Goldbach's, who was not mistaken in believing that each even 
number is the sum of at least two prime numbers. 


3. The Role of Geometrics of the Torus and the Evolutionary Arrow as Universal Algorithms 


The geometric shape of the "torus" is present everywhere in the shapes in the Universe (see Fig.2). 
Wave frequency and resonance represent the phenomena and interconnected links between all levels 
of existence, and the simple concept of toroidal shapes shows us how they work Merrick, 2010, Lefferts, 
2019. A toroid functions as an energy coil that stabilizes an aggregation of cyclic frequencies; it begins as 
a simple rotating energy model in which various frequencies are introduced and incorporated, gradually 
making a complete, complex and integral cycle. Humans can be seen as living toroids, frequencies that 
circulate intact as we move through the information network contained in Space. Our basic toroidal 
shape emerges from what we call "soul or spirit", and we integrate it with multiple frequencies that 
produce to the energy patterns of the heart, the brain and in general the coherence and vitality of our 
body. 


We hold that the process of life always and only evolves forward, driven by an algorithm represented by 
the term "Evolutionary Arrow", which as De Santis detected, is written in the spiral shapes of nature 
such as in flowers and plants, mathematically generated from a dimension that is hidden from us. In this 
theory, each event is made up of the sum of two components, one which mirrors the past and is inertial, 
in addition to a relatively small component of the future. The future is defined by us as characterized by 
a negative time, while the past time constraint is considered to be positive. Among anomalous forms 
(defined as not following the phyllotaxis based on o and therefore the Fibonacci geometry) are 
vegetables, flowers or plants, and can be described by formulas that provide the succession of prime 
numbers. We submit that these formula’s, al least from a mathematical point of view, provide the basis 
for some physical laws, including conjectures and hypotheses which man has explored and falsified in 
the past four centuries. In particular, this is based on the succession of prime numbers associated with 
the numbers derived from their products without other numerical impurities. These features were 
found in a formula enunciated by Legendre after the French Revolution (1797), and represents a union 
of two sequences: that of prime numbers and that of their hybrids. By purifying the total succession 
from that of the hybrid numbers by means of the complement set operation, the net succession of the 
Primes is obtained. 


According to De Santis, Legendre's formula is relected with regard to the morphology of certain flowers 
and in particular on a palm of Madagascar with a rare triangular structure (Dypsis decaryi (Jum}.Beentje 
& Dransfield), in addition to the tricussate phyllotaxis of the Oleander (Nerium oleander L.), 
geometrically showing the solution of the conjecture of Goldbach. Importantly, see: De Santis, 2019 p. 
20, demonstrated how this formula is also present in the "Riemann Z Function". Evidently, there is a 
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close link between the geometric shape of the Torus and the Evolutionary Arrow. This finding supports 
the generalized musical algorithm of wave frequencies, as developed by Geesink and Meijer, 2017. 


4. Integral Connectivity Underlying the Intelligent Evolution Mechanism of Life. 


The evolutionary mechanism of cosmic life, in a process of continuous evolutionary remodeling, work 
"step by step". Consequently, the living organism seems not internally aware of each next step of the 
evolutionary ladder. Any further step is determined by the encounter between the information defining 
of the step in progress, and the information of environment. This implies that the living organism must 
be open to the external environment, and from this concept the following questions arise: 


1) How come that our biology seems to deal almost exclusively with chemicals (oxygen, carbon, 
hydrogen, nitrogen, calcium, magnesium, phosphorus and sulfur), that represent only 1% of a living 
organism and not by the complementary 99% composed of water? 

2) How did living beings, for 99 % composed of water, not dissolve in sea water, but instead organized 
themselves in the harmonic forms that we find in nature? 


The answer may be lying in the fact that in order to explain the functioning of life, the presence of an 
"intelligent algorithm" is required that harmoniously coordinates the birth and evolution of life in nature 
by means of some mechanism of integral connectivity. The self-organization of living organisms requires 
their ability to reduce their own entropy, transferring it to the outside as a modality of energy. In 
biological physics, this is seen in the context of coherent systems. This is actually realized since the 
molecular components apparently are not independent, but are functionally related to each other. In 
this perspective, as investigated by various authors see: Haken, 1988, Del Giudice, 2010, we see that 
organs, such as our brain, are centered on wave "phase", consuming about 20 watts to function. 
Compared to a computer centered on the force of "strength", even with information processing and 
related memory that is 10 times higher than our brain, it consumes about a million times more energy 
to function. 


Also, a human, weighing about 80 kg, walking at a normal pace, but driven by the "phase" system, 
consumes about 80W, while the M2 robot of the MIT (40 kg), has a consumption of over 540 W. These 
major differences in functional energy are related to the phenomena of "Resonance" and "Coherence", 
by wich the human organism is centered on the spiral propagation of "phase". All this is instrumented 
by the generation of wave/particles of coordinated spin and coherent vibration (neg- entropy) from 
which life emerges. In contrast, the wave/particles of machine systems, instrumented on "force" on the 
basis of de-coherent waves can only create inert matter and chaos (entropy). This type of logarithmic 
spiral propagation of waves in Space, is reported in the studies of the physicist in Naples: Palmieri, 
2006, as exemplified in his "Unigravitational Physics". 
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Our brain, as being "phase" instrumented, is divided into two hemispheres, connected to each other by 
a bundle of 200 million nerve fibers or axons featuring neurotransmission. The nerve impulse are 
propagated in the form of an action potentials through specialized junctions called synapses, mounting 
to 5,000 to 100,000 per neuron. The estimated total of one million billion nerve impulses, travel at 
speeds ranging from less than a few decimeters to a hundred meters per second. The two cerebral 
hemispheres have different specializations: roughly seen, the left elaborates the analytical-rational 
thought, the right elaborates the emotional components. Yet, the complexity of their interactions 
escape determinism: the processes of the brain are random, stochastic, predictable only roughly in 
probabilistic terms. The ambiguous state between "chance" and "necessity", of free choice but also 
emotional states, among many other factors determine our awareness and actions. Realizing this 
personal universe, we are faced with at least two questions: 


1) How does the brain "produces" a mind? 
2) How does the brain endow the mind with self- consciousness, seen as a state of mind in which there is 
knowledge of one's own existence, in relation to the surrounding environment? 


To give an answer to these two questions, addressed in a multitude of reports, we find studies of Meijer 
and Geesink, 2017, indicating that the state of consciousness is not confined to our brain, but 
connected a work- space seen as a container of information. In this scientific direction, we should also 
consider the model developed by Hameroff and Penrose, 2014, called "ORCH-OR", who identified 
quantum mechanism in the neural calculations, orchestrated by the tubulin proteins in micro-tubuli of 
which the coherent vibrations that allows the interaction between these brain oscillations and at the 
Planck space by gravity-mediated wave collapse. Both concepts are based on the connection of brain 
processes with cosmic events such as gravity and quantum fluctuations in the superfluid quantum space 
or aether as treated above. They represent a transition vehicle for the transfer of information to and 
from space, in an "orchestrated" manner. In the brain this occurs at temperatures and macroscopic 
dimensions well beyond the predictions of classical quantum physics, currently coined as quantum 
biology. We note that this "modality in evolutionary form of guided communication was earlier 
identified in the theory of the implicit order by De Broglie, 1925 and Bohm, 1951. 


5. Beyond the Realities of Fibonacci: a Model Describing Information Processing for the Fabric of 
Reality 


In this section, we try to avoid the confusion created by the terms: Golden ratio, Golden section, Golden 
number, Silver number etc. as well as the different interpretations that, in Western cultures, still exist of 
what Euclid and Plato called: "extreme and mean ratio" (not mean and extreme ratio). We set the small 
o = 0.61803 and the Capital Ọ = 1.61803. It seems unnatural for the human mind that small p is of 
greater value than Capital ©. For now, we want to point out only that, according to Keppler, we can 
compare the Pythagorean theorem with a certain quantity of gold and consider the division of a line into 
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extreme and mean ratio a precious gem. Kepler was the first to notice that the ratio of any number of 
the Fibonacci succession with the number that follows it, very rapidly in the sequence reaches the 
theoretical value of the small phi, which is: 0.6180339839.... 


Pythagoras framed the particular religious secret a "gold jewel with gem". His theorem and small o and 
capital Ọ are closely associated in the right triangle with sides 1 and 2 that in the half of the diagonal 
have the value of the maximum of the rationality: 1.11803, to which adding or subtracting by 0.5 reveals 
small phi and capital Phi. This forms the basis of all the relations of the parts of the five-pointed star and 
the Pentagon of which Pythagoras was the Guru as his own name seems to suggest (Penta Guru). 


Fig.3: Pythagoras framed the particular religious secret a "gold jewel with gem". 


We only add that the irrational quantities small p and Capital O seem to represent the most illogical and 
irrational numbers in mathematics. This, almost implies a serious warning as to the rationality of man, 
also from the point of view of a key number of world harmony according to the Harmonic Worlds of 
Keppler, 1619. 


We can summarize the links between the small @, and capital O and the Fibonacci sequence (resulting in 
Binet’s formula) as follows: 


Given the small Q: 
P= 0,53-0,5; . 
and the Capital Ọ: 
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= 0,55 +0,5; 
we have: 


Ox = 1; P- g= 159+ D= O'+ d= VW. 


Let’s see what this implies: 


Geometry of Golden Section, Number and Fibonacci Sequence 


°= l =] 
q'=9 o'=0 
gy =-tl ~=0+!1 


p =9xq'=9(-@+ 1)=2q-1 P=0xd*=0( d+ 1)=20+1 


g'=9xq'=9(2p+1)=—-3q+2 | b'=3 +2 


=x =¢(-3¢+2)=5¢-3  O*=5H+3 
p =¢xp*=4(5¢-3)=-8¢+5 | pf=8p+5 
~ =139-8 @'=130+8 
~*=—21 p+13 @*=21b+13 
34 @’=34q-21 ©’ =340421 
55 | p'"°=-55 +34 '’=55+34 


Figure 4: Top part: Geometrics of the small p. and Capital @. Part below: the tables of the powers of 
small @ and Capital ® show the links between small ọ and Capital Ọ in relation to the Fibonacci 
Sequence. Top part: the variable y approaches towards positive from zero to B, towards negative from 
0 to D. Metaphorically seen: ranging towards positive values can be seen as “ growth of the seed”. 
What is the meaning of a negative growth of a seed? When the growth of the seed stops, the growth 
of the plant begins in the opposite direction. We can therefore give spatial meaning to the positive 
solution and to the negative solution, using the second-degree equation in y. 


1/y= y/(1- y); y;= 0,5 5- 0,5= @= + 0,61803...; y,=-0,5 - 0,5=- 1,61803...=- Ọ; 


The same is true for the variable x; in the positive direction it is from O to D and the negative from 0 to A. 
The positive or outward growth is that of the plant, the negative solution refers to the growth of a seed. 
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Applying the formulas of the proportion OD: OC = OC: CD called OC = x we have 1+ x:x =x: 1;x2=1+x; 
x1 = +1.61803 ...; x2 = -0.61803. Down part: we note that the powers of small ~ and Capital ® both start 
from 1, there are two different steps starting from one, as indicated by the initial part of the Fibonacci 
sequence O; 1; 1; etc. 


Ọ For the Principle of Mathematical Induction, we can write for Fn as the generic term of Fibonacci 
succession: 


r- Pz) «o_O [CE 1" g]. 


i OF Š i and also: 


n 


po o"- [os mx g']_ oO g". 
Binet’s formula directly provides the value F, of the umpteenth term of the Fibonacci succession. As 
mentioned before, Fibonacci’s numbers are found in nature and are related to the geometric 
arrangement in space or in parts of organisms seen in a single frame. (Fig. 2). In time, only one element 
dimensionally retraces the spatial sequence of all the parts. In order to have a continuous view, an 
equation in continuous variables is needed. 

Transition from discrete to continuous and then beyond Fibonacci is given when we change n with the 
continuous variable x as follows: 


In(®)x 4 gi met 1) = In()x 


F (x)= AB 


that for x, belonging to the sequence of natural numbers including zero: x= {0; 1; 2; 3; 4; 5; 6; 7; 8; ...}, 
provides the terms of the Fibonacci sequence: {0; 1; 2; 3; 5; 8; 13; ...}; When we replace x with t (x space 
with t time) we notice that the progression of the event 


is composed of the two terms A and B: 


1 | sino) 1 | ims t)y .-11n(o) 
arian Peers pS ye 


B contains the negative value of t which, as treated before, can be interpreted as future time, whereas 
the past has a t which is positive. The geometric layout can be placed on a plane where the geometry of 
the 3-dimensional reality is assumed to be projected. If we start from a space with three dimensions 
besides time, we would see an additional operational dimension or a fifth dimension that, however, we 
are not able to graphically represent together with all the others. 
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From the formula e”™ = cos (m x) +i sin (n x) we can derive the parametric terms to obtain the graph of 
the Fibonacci function continuously under the assumptions adopted, 


xIn(@) xIn(®) 


+e cos[m(x+1)] e 


= ’ 


V5 


xIn(®) Sin [x(x+ l )] 
V5 


now if we fix an interval of x, for example: -12 <x <+14, we derive the graph: 


Reality is visible only on the x axis which is the unrolled section of the plane where the three spatial 
dimensions are condensed and this image is the vision of the interactions of another dimension with the 
three spatial dimensions condensed on the plane while the usual temporal dimension is the evolution 
on the plane. 


Of note, the interpretation of the above needs caution, as it deals with matters not directly perceptible 
by our senses and beyond the boundaries that are is currently identified. With all the caution of the 
case, it is observed that the development in the physical reality of the entity in question manifests itself 
on the positive part of the axis of the abscissa. On the negative part of the axis of the abscissa there 
would be an anti-reality that does not appear in this simplified figure. Yet, two more illustrations (Fig. 5) 
to further clarify the whole process: 


Every event of the entity in question appears to have a component in positive time (past), a sort of 
inertia, and a component in negative time, conceived as coming from the future and thus projecting the 
subsequent ages of the entity itself. These two aspects are added to a third modality, which does not 
appear in the figures and which is represented in point 1. This occurs as a birth on the plane of reality as 
a whole, through the interactions of all elements of reality. These three modalities can be conceived as 
one relating to the acquisition of energy, one relating to the dissipation of energy and one relating to an 
inherent consciousness acting upon the operation of reality (Fig. 5). 


This subject in evolution was treated as in the studies on plants made by Mitscherlich, 1909, and Baule, 
1918. It is necessary to define its maximum dimension which corresponds to a cut of the evolutionary 
curve of the subject, at this moment of the connection between past and future and can be 
mathematically expressed as the return of information that harmonizes the cosmos. According to Knerr, 
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1899: "the world or universe considered as a system, is perfect in order and arrangement, as opposed to 
chaos ". 


Unrolled Reality Projected from the Past and Future 


Figure 5 


Figure 5- details: Unrolling of Reality from the past to future. On the left, the horizontal plane contains 
all information of reality in three spatial dimensions (the height is compressed). The third dimension is 
now ” free” and allows depiction of a fourth spatial dimension; On the right, by the enlarged inset,(in 
red), the interaction of this fifth dimension with the "unrolled" reality is shown. Moreover, the two 
steps on the number 1 should be seen in continuous coordinates. 


Everything suggests that the transmission of information that determines the relationships between the 
various objects of reality, is in turn influenced by the extra-dimensional connections (Fig.12 on the left) 
and therefore is operating far above light speed, providing a sort of “cosmic neural connection”. A 
sequence of small phi’s and /or capital Phi’s is able of transform a 3-D vision of dimension into one of 
multi-dimension n-1. By applying the method iteratively, it can be brought up to dimension 1 or on a line 
indicating the history from whuch it originated (as the scalar parameter of quaternions). It is probable 
that the application of quaternions and a simulation with a proper program may lead to very interesting 
results. With regard to the non-observable dimension one should realize that a growing or expanding 
world cannot have subtraction within it, and even more so, it cannot be a periodic without a 
intervention outside the circuit. Yet, the geometrics that appear from the hidden dimension clearly 
shows that the evolutionary dynamic system cannot be extended to infinity because otherwise the part 
would become the whole. The equilibrium of the whole therefore fixes the maximum dimensions of one 
of its parts and it is at that moment that the end relates to the beginning. 
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To summarize: in this model system, in addition to the plane of reality which condenses the three usual 
spatial dimensions, there appear the temporal evolution as a fourth spatial dimension and finally a fifth 
virtual non-local dimension, in which one can identify a connection with universal consciousness of the 
various entities. This allows, due to feedback from the future, causes of future events to be found in the 
present. Thus, the whole guiding is coming from a Universal Information Center, seen as sort of Akashi 
library. Such information is supposed to travel at an enormous speed compared to the speed of "c", as 
the Light limit of reality. The evolution of the events of reality is represented on the spiral of the plane 
(Fig. 12, left). As a convention, the speed that manages the reality cannot exceed the speed of light, and 
speed of photons. Yet, the rotations of the information that connects these events to the additional 


dimension, being one turn of the spiral, is greater than 2mc and thus is >6c. 


Finally, a brief mention on the aesthetics of mathematical formulas and reasoning (see Aigner and 


Ziegler, 2010), according to which the golden palm goes to Euler's formula e"+ 1=0 , which among 
other things we have resorted into our “Formulation of the Beyond Fibonacci”. 


Without any pretense, the formulation of our “Beyond Fibonacci formula”: 


ein) imli 1) Tn) 


"+e 


p+ Q`! 


F(t)= , 
is aesthetically pleasing and draws attention to the math we are dealing with, which in addition to the 
king of the irrational, also reflects the emperor of beauty and harmony. 


6. Conclusions 


The integral connectivity at the base of Universal life, in continuous evolutionary remodeling, underlies 
the presence of a form of "intrinsic intelligence". On this subject there have been numerous studies, for 
instance the mathematician Fantappiè, 2011, the physicist Majorana, 1937, who connected the concept 
of "symmetry" with quantum states. There are other branches of science that not only have studied self- 
organizing and evolutionary phenomena on the basis of intelligence Diez Faixat, 1996, but have 
successfully built and tested intelligence models. Consider in this context, for example, the neural 
networks of Hopfield, 1982, and the self-organizing and dynamic oscillatory phenomena in water, 
reported in the studies of Montagnier, 2009, Del Giudice, 1988, with suggestions of " Water memory” 
(see also Montagnier, 2009, Del Giudice, 2014. 


Classical science has identified some boundaries within certain, still unexplained, phenomena may 
occur. Yet, even having identified the "physical boundary" or the dimension where these phenomena 
are in play, Klein, 2015; 2020; Meijer et al, 2020, these hypotheses did not solve the problem of "why" 
they occur. Despite the thesis that the quantum boundary is sub-microscopic or even sub-Planckian, it 
does not provide the final means to explain the creation of life that developed in biological evolution on 


microscopic and macroscopic scales, (from unicellular beings to man). Interestingly, it is as if in a 
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coordinated manner "Life" processes were self-learning if not guided, likely as a quantum phenomenon 
(see also section 1 and 7). Yet, we hold this first-life process could not be predicted nor fully explained 
by the known quantum rules. Another example we can observe is that our planet behaves like a huge 
organism in continuous evolution, as clearly shown by the geological phases of growth and evolutionary 
modification of the conditions of our Planet, Diez Faixat, 1996. Evolution somehow was fine-tuned to 
better accommodate Life. In this context it stands to reason to consider that evolutionary mechanisms 
were capable of setting a goal and/or reflect a primordial recipe for the fabric of reality. To achieve such 
a goal, a modality of intelligent thinking did emerge, providing permanent observers, or alternatively, 
was able to create a virtual world with retro-causal capabilities, in this way making the future the cause 
of our actions. A logical interpretation of all this is that the reality we observe is an integral part of a 
timeless cosmic consciousness and that therefore humans are also emerged in this consciousness. 
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Summary 


We have found that the geometries of life, and more simply the repetitive geometric shapes of plant 
organs, both usual and even more unusual or even abnormal, are of considerable inspiration for new 
mathematical formulations starting from elementary arithmetic, continuing towards higher arithmetic, 
and then arriving at the most sophisticated mathematical formulations. 

Here we turn our attention to the suggestions that geometric shapes suggest for many unusual 
algorithms in number theory about the indomitable properties of prime numbers and their counting. 


The X-class circular decimal numbering system 


The decimal numbering introduced by Fibonacci can easily be considered a numbering of 10 objects 
arranged in a circle as follows: 


13 12 The value 10 can take the following meanings: 
© @ 

o (o 
3 2 


a) object arranged at the end of turn n°1 in 
direction 0, if the objects are all arranged at the 
e same level. 


b) object arranged on level 1 in position O if the 
objects are arranged on several levels. One can 
easily imagine other types of layouts such as boxes 


15005 00 @10020 . i , 
W that can contain a maximum of 9 objects, etc. 


No one today doubts that all integers can be 
e? represented, with this positional system, if there is 
time to do so. 


-= 
a 

© 

17 


Figure 1 - X classes decimal numbering system 


If we imagine, for example, objects arranged by floors, and therefore in height, whatever the number 
associated with an object, it is always possible to identify the floor and the direction associated with it. 
Similarly, if they are all arranged on the ground floor and in a radial direction, the height of the floor is 
transformed into a distance between the circle of belonging and that of the first turn not closed and that 
today is easily indicated by one or more zeros placed in front of the number, for example 075 for the 
75th object up to the 99th. 


In the case of decimal numbering the possible directions are 10 in number and, if the provision is 
regular, the objects are housed in structures which form an angle of 27/10 or m/5 (36°). The digit u of 
the number n indicating the units gives the direction: u (n/5) and n-u indicates the floor. In this way, any 
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number will necessarily belong to one of the ten classes of numbers identified by the ten directions seen 
above. Therefore, directions can also be defined by negative angles. 


We can call this numbering: 10-class circular decimal (from | to X). We can identify the class to which any 
number belongs by dividing it by 10, class determined by the remainder of the Euclidean division. 
Example: 877 belongs to class VII because 877/10 = 87 with remainder 7. With the arrangement of 
objects in floors we can say that the object marked 877 is found in 870 floors and in the direction 7 (1/5) 
counterclockwise, or 3 (1/5) clockwise. A division is called Euclidean if dividend D, divisor d, quotient q 
and remainder & are natural integers. If we call Q the effective value of the ratio D/d (D/d=Q) we have 
the following relations: D = dvd + R; q = Lali; a- q = decimal part of Q, and finally: d (Q - q) = R. 


This process can be related to the Modular Arithmetic of Gauss by writing 
D = R (mod 10) or better D =d R and in our case, being d = 10, D =10 R which amounts to saying: the 
dividend D is congruent according to the module 10 to the remainder R. 


Circular decimal numbering with 5 classes (from I to V) and Leonardo Da Vinci 


Leonardo da Vinci, about leaves arrangement on plants branches, noted and wrote: "Nature has placed 
the leaves of the last branches so that the sixth is above the first, and so on". This arrangement of the 
leaves is very common in nature and can be illustrated as follows: 


é 
K This way of seeing objects arrangement goes 
. i beyond leaves phyllotaxy or other plant elements 
e, and makes it possible to determine the generative 
s formulas of the different classes of numbers 
+72° associated to the elements arranged according to 
different geometries. In the case of figure 2 the 

| ° poo formulas are: 

729 Class l: 5n+1; Class Il: 5n+2; Class Ill: 5n+3; Class IV: 
5n+4; Class V: 5n+5; n being a positive integer from 
e3 0 to œ., In this case, to know the class to which the 
3° generic integer X belongs, it is necessary to operate 
4 the Euclidean division X:5, the quotient q indicates 
” the level of the object and, in this case, the turns 


necessary to arrive at the level of leaf. 
Figure 2: Decimal numbering in V classes 


1| a] = round Q to an integer down = floor (Q) 
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The value of the remainder indicates the class of the object, in our case the numbered sheet. Practice 
shows that a generic integer number X divided by 5 gives as result a value Q — q of five types (decimal 
parts). 

a) Class | : 0,2 ; Class Il : 0,4 ; Class III : 0,6 ; Class IV: 0,8 ; Class V: 0,0. 


6-class decimal numbering 


The leaves, or other plant elements arranged in a hexagon, generally derive from: 

a) two successive groups of three elements arranged at 120° in relation to the central axis, with a 
rotation of 60° degrees between the two groups, see diagram in figure 3. 

Case a) is that of Nerium oleander L. (Linnaeus - Specie plantarum page 209), plant from the 
Mediterranean region commonly known as oleander. This form of Phyllotaxy is called tricussata. 


Figure 3 — Diagram of Nerium Oleander L. flower 


b) three successive groups of two elements arranged at 180° in relation to the central axis, with a 
rotation of 60° degrees between one group and the next, see diagram in figure 4. 


Case b) is that of the juvenile part of Triphyophyllum peltatum (Hutch. and Dalz.) Airy Shaw., an 
extremely rare plant that we encountered in the Tai Forest in Ivory Coast, and which has three 
completely different forms of leaves: one juvenile (having a form very close to the leaf of Nerium 
oleander L.), the other insectivorous and finally the adult form. The youngest adult leaves are provided 
with terminal hooks serving to support the vine habit of the plant. (The botanical determination of the 
plant was made from leaves collected from the litter of the Tai Forest by the late Prof. Laurent Aké Assi, 
dear friend and living library of plant taxonomy not only limited to Africa). 
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II 


IV 
Figure 4 


Fic, 15.—Tarravornyitym PELtATUN (Hutch, d Dals.) diy Shaw (Dioscopmyttactar). 


1, aoe yenet, show: bokan subtending axillary sbort-aboots bearing hookless leaves and inflorescences (hook-leaf missing from short-shoot on left), X 1, 

Hower sartace of seas, x2. 2, apex pba | vegetative shoot bearing pment hookless leaves and one giand-leaf with greatiy 

red a, Xl yd: d xi wer with perlanth showing androccium aod grnocdlum, x 5 $, very young frult, showing young 
seeds developing ou thickening funicles, x3. cis jo seed, x 2. 7, mature seed, in basal (rentral) aspect, x 1 


Figure 5: From Hutchinson J., Dalziel J. M., Keay R. W. J., Flora of West Tropical Africa (FWTA), 2nd ed. 
(1954 - 1972) FI. W. Trop. Afr., ed. 2 (p. 193f. 75). 
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We can read from Assi L. A. 1984. Thesis - Flore de la Côte d'Ivoire : étude descriptive et 
biogéographique, avec quelques notes ethnobotaniques, page 248-249 


DIONCOPHYLLACEAE 

(The Dioncophyllaceae family is represented by a single species, Triphyophyllum peltatum (Hutch. and 
Dalz.) Airy Shaw, a powerful liana of the western forests, between the Cavally and Sassandra rivers. This 
liana is remarkable for its youthful form (single-stemmed stems, on which successive shoots of 
lanceolate-bladed leaves and awl-shaped leaves, resembling those of Drosophyllum, covered with sile 
glands and pedicellae secreting mucilage, but not insectivorous and its mature form (high lianescent 
stems furnished with brachyblasts of which the leaves have a lanceolate blade with two apical hooks. 
The disciform seeds ripen on the open carpels (early dehiscence, known in Decorsella). 


org 
= `n 


4 Ue ag E N 
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pam 
Triphyophylium peltatum (Mutch. et Dalz.) Airy Shaw (Oloncephyliacene) 


Graine 


Figure 6: Botanical plank from the mentioned Aké Assi thesis. We note here that the plant has four 
types of leaves. The adult form leaves are divided in two types, one with hooks and one without 
hooks. We put forward here the hypothesis that the leaves intended for the attachment of the liana 
to the forest vegetation is ensured only by the youngest leaves of the 3rd stage and whose growth in 
size leads to the loss of the two hooks. 
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The 6-class decimal numbering and Camellia “traviata” 


A hexagonal geometric arrangement of repeating elements beyond the first turn, | found, to great 
surprise, only in the petals of the flowers of rare Camellia japonica L. cultivars. 


Figure 7 - On the left a canonical Camellia flower. 
On the right of the Camellia which | called 
"traviata" in memory of Violette Valéry, photo 
courtesy of Robbie Pesiwarissa (Robbie Sydney 


The flower on the right gives rise to the following petal numbering scheme: 


= {1;7;13;19;25;31;...} I ={6n+1} 
Il = {2;8;14;20;26;32,...} II ={6n+2} 
M = {3;9;15;21;27;33;...} Ill = {6n+3} 


IV = {4;10;16;22;28;34;...} IV = {6n+4} 
V = {5311517;23;29;35;...} V = {6n+5} 


VI = {6;12;18;24;30;36;...} VI= {6n+6} 


Figure 8: 


Being n a positive integer from O to °°, we have the representation of all positive integer numbers 
grouped into six classes. 


The formulas for determining sequences of prime numbers and products of primes 


It is immediate to note that the first and the fifth class represent, together, the set of prime numbers 
and of the mixed products of the primes not multiples of three. We also realize that if n = u=visa 
positive integer from 1 to œ, the classes | (with the elimination of the number 1) and V can be 
represented by the formulas: 


1=Ky  ={7;13;19;25;31;37;..} 1=Ky = {6u+1} 


V = Ky = {5;11;17;23;29;35;...} V = Ky = {6v -1}; u and v Integer Numbers > 0. 


It is obvious that the exclusion of the numbers 2 and 3 from the sequence of prime numbers is only a 
small detail in relation to the problems posed by the primacy of numbers (according to Euler the 
number 1is neither prime nor compound, see appendix 2). 
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For convenience of calculation, the integer n has been named u for the formula providing the class 
sequence | = Kuand v for the formula providing the sequence of numbers of the class V = Kv. 

We now have all the elements to build an algorithm capable of providing us the prime numbers 
sequence, below a numerical limit that we set, obviously deprived of all mixed products, and to which 
the numbers 2 and 3 must be added for it to be complete. 


1st algorithm for determining prime numbers 


The algorithm construction is composed of 4 steps 

a) Ku = {6u+1}; Kv = {6v-1}; K = Ku U Kv. The set K is the union set of classes Ku and Kv and represents 
the sequence of all primes and products of primes, given that 2 and 3 are not considered primes. 

b) A = {6u+1} x Kv; B = {6u+1}x Ku ; C = {6v-1}x Kv. Construct a first sequence A of terms formed by the 
multiplication of each term of the sequence Ku by the terms of the sequence Kv, a second sequence B 
formed by the multiplication of each term of the sequence Ku by all the terms of the same sequence Ku 
and a third C by the multiplication of each term of the sequence Kv by all the terms of the same 
sequence Kv 

c) The union of the three preceding sequences is performed: D=AUBUC 

d) The sequence of prime numbers P is the result of the difference between the two sets K and D, i.e.: 
P=K\D 


| was able to formulate a program capable of determining the prime numbers less than 120 million (last 
119999987) in about one hour with a computer with the following characteristics: 

Processor Intel(R) Core (TM) i7-3770 CPU @ 3.40GHz, Memory 32710 MB (1600) 

Operating system Microsoft Windows 10 Pro 


The sequence of these prime numbers constitutes either 24 volumes of approximately 800 pages per 
volume or a volume of 20206 pages in PDF. 


Legendre's formulas 


Unable to believe that no mathematician of the past had noticed the potential of the formulas that | 
found for counting the petals of Camellia “traviata” flowers, despite the great drawing by Michelangelo 
in the Capitol of Rome, (see annex 4), the theories on phyllotaxis and, in particular, Shinozaki's 
diagrams2 of the tubular model of plants (monocotyledons and among them palms; see: Tomlinson 
P.B.1990 — “The Structural Biology of Palms” - Clarendon Press Oxford - chapter 7 page 159 Palm stem- 
mechanics, age determination, and hydraulics), | searched through old writings. 


: Shinozaki et al. 1964, The ‘pipe model’ theory of tree form. (See Annex 3). 
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Legendre had seen the problem. We can read from page 9 to 10. Essay on the Theory Of Numbers of the 
year VI (1797): XV - Any prime number, except 2 and 3, is included in the formula 6x + 1. Indeed, if we 
divide an odd number by 6, the remainder can only be one of the numbers 1, 3, 5, or (because 
remainder 5 is supposed to be the same as remainder -1), 1, 3, - 1. So, any odd number can be 
represented by one of the formulas 6x+1, 6x+3, 6x-1. The second cannot be suitable among the prime 
numbers, since it is divisible by 3, and that 3 is excepted; therefore, any prime number, except 2 and 3, 
is included in the formula 6xżl. It does not follow conversely that any number included in the formula 6x 
+1isa prime number; we would find that this does not occur when x = 4, 6, etc. XVI - In general, there is 
no algebraic formula that represents only prime numbers. Formulas of the 6n + 1 type will therefore be 
called “Legendre formulas”. (See Annex 1) 


Legendre's formulas and Euler's zeta function 


Note that Euler's Zeta function can be expressed through Legendre's formulas or the Indexed Product of 
prime numbers from the number 5 included. 


Euler's Zeta function (s) is defined by the following expression. 


Let n integer > 1; s real number > 1 


we multiply the two members of (1) by — = 


and we write: 


Ae f E Ore DOE pp OE D E A o) 
2° 2 4 6 8 10° 12? 14 #16 18 20° 
we subtract the expression (2) from (1) and we have: 


(1-F)e(s)=14 t+ te See te 3) 
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we multiply the two members of (3) by — = 


and we get: 
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we subtract the expression (4) from (3) and we have: 


(9 (pe (pate tet ty tg ty tt 
37. 7 FP iW 13° 17 1% 3 


we can write the expression (5): 


l , lieg y aF l T aF l \ 
(l=——){ l—— ei sj=1+ 2 (tà (1) 
3 2* 2 (6n—1)° 2 (6n+1)° 6) 


since: 
¢(s)=T] 
P 1—P (7) 


We can write: 


¢(s)=T] —~=-— I 


p 1-P* 1-2" 1-3" 5 1-P* 


And finally: 


m 


4l _ 
1-P* v=1(6v—-1) °° azı (6u+1)” @) 


Figure 9: Camellia flower graphs. Top left canonical flower, top right flower of Camellia “traviata”, 
down (middle) drawing of Michelangelo at the Campidoglio in Rome 
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Summary 


Recent experiments seem to confirm the Bohmian interpretation of quantum mechanics by supporting 
the hypothesis of the existence of what Bohm called "pilot waves", see: [Mahler, Rozema, Bonsma- 
Fischer, Steinberg, 2016], but numerous clues coming from the world of scientific research, suggest the 
existence of what Prigogine identified as the "world behind the scenes" that seems to underlie quantum 
104 


105 


phenomena; in particular, life related phenomena have anti-entropic behaviors opposite to those typical 
of classical thermodynamics, showing increases in the degree of order coexisting with the absorption of 
energy from the environment. 


If we limited ourselves to the physics of the macroscopic world, except not wanting to admit the 
existence of "delayed potentials" or "feedbacks" that travel in the opposite direction to that of 
propagation of the phenomenon, or even through an inversion of the "cause- effect" and of time, as 
proposed by the "syntropic”mechanism theorized by Luigi Fantappié, see: [Arcidiacono, 2005], it is 
necessary to look elsewhere for the origin of these behaviors. 

In this article, starting from recent studies on the superfluid nature of vacuum, see: [Liberati and 
Maccione, 2014], taking into account the possibility of a description of polar superfluids through an Ising 
model, see: [Dziarmaga, 2005], or through a Spin glass model, see: [Parisi, 2018], and the relative 
connection of these mathematical models with Hopfield's neural networks, see: [Rojas, 2007], the 
possibility is suggested that quantum phenomena are connected to an emergent behavior of the void 
that can be explained through its intrinsic dynamic behavior that can be described with neural 
mathematical models. In other words, a neural nature of the superfluid vacuum is proposed, and the 
consequences of this hypothesis are examined. 

Index: 

1. Introduction 

2) Paradoxes in physics 

3) Solved the paradox of surreal photon trajectories 

4) The "Backstage World" of Prigogine and Bohm 

5) The functioning of quantum fields is similar to that of neural networks 

6) From the Neural Superfluid Vacuum to the holographic nature of the universe 

7) From the Neural nature of the Void to non-locality through the phenomenon of percolation in fluids 


8) The neural superfluid vacuum as a unification theory 


9) The distribution of dark matter in galaxies 
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10) Life as a resonance phenomenon of carbon bonds with the structure of the vacuum 


11) Syntropy and neural behavior of superfluid vacuum 


12) Conclusions 


13) Bibliography 


1. Introduction 


Recently two Italian researchers, Stefano Liberati, professor of the International School of Advanced 
Studies (SISSA) of Trieste, and Luca Maccione, researcher of the Ludwig Maximilian University of 
Munich, see: [Liberati and Maccione, 2014] have shown, through some experimental observations, 
superfluidic behaviors associated with the vacuum, hence the possibility that the vacuum is itself a 
superfluid. One wonders if the postulate on which the relativistic model is based directly, but also 
indirectly the quantum one, in other words the elimination of this "substrate", is not the reason that still 
makes the two models incompatible and that does not allow the explanation of a series of phenomena 
and behaviors particularly relevant in astrophysical observations. 

Do we have to continue to "repair" and integrate the concepts of "Relativity" and "Quantum", to adapt 
them to the observations, or is it not time to question the two models? 

Below we will try, briefly, to show the shortcomings of this conservative approach. 


2. Paradoxes in physics 


The absence of the phenomenon of entrainment of the ether, proved by the Michelson and Morley 
experiment in 1881, was the basis for postulating the non-existence of the ether and for laying the 
foundations of Special Relativity and later of General Relativity. 

However, in the light of recent theses on the superfluid nature of the vacuum, it is necessary to ask 
whether its very existence does not make that postulate fall and invalidate the relativistic model. 

In other words, the absence of the entrainment phenomenon demonstrated in the experiment of 1881, 
can be, by itself, proof of the non-existence of the ether, if this ether has the characteristics of a 
superfluid and therefore a fluid that offers almost zero resistance? 


If we renounce the postulate of the non-existence of the ether, does the relativistic framework still hold 
up? 

Current models of physics, and in particular relativity and the Big Bang theory, do not explain 94% of the 
phenomena that are observed in our universe. To overcome this lack, science has "repaired" and 
integrated these models by devising a series of "dark" physical objects: dark matter, dark energy and 
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dark flow to explain a series of anomalous behaviors such as the non-homogeneous distribution of 
matter in the universe , the existence of a matter that is not "visible" but whose effects are indirectly 
detectable, the speed of expansion that not only does not slow down as the distance from the center of 
the universe increases, but accelerates unevenly. 


Despite this, not even these "obscure" integrations to the analysis models have proved sufficient, and to 
the hypotheses of the existence of dark Energy, Matter and Flow, the hypothesis of the existence of a 
new particle, the axion, has recently been added , see: [Irastorza, 2022]. 

Although contemporary science proposes continuous confirmations of Einstein's Relativity, the audience 
of those who begin to question the Big Bang is expanding and, while all support the intangibility of the 
concept of "space-time", astrophysics continues to operate as if space and time were distinct entities. 

In fact, if Einstein's Relativity were applied, one would have to assume that the variations in the 
gravitational fabric of the Universe also involve time. 


The hypothesis of the existence of negative gravity associated with dark matter, introduced to explain 
the acceleration in the moving away of galaxies, for example, would involve phenomena of acceleration 
and inversion of time and therefore, galaxies and fragments of the universe should live in a time future 
compared to ours, a time that, given the non-uniform distribution of dark energy, would vary in a non- 
uniform way everywhere, producing a schizophrenic distribution of past and future in the Universe. 


The paradox of Relativity applied to astronomy and to the expanding universe with non-uniform 
accelerations leads to the deduction of a kind of Uncertainty Principle applied to astrophysics, in this 
sense astrophysics itself would have no reason to exist, if it took into account of Relativity, not being 
able to carry out measurements on a precise reference time basis. 

In a nutshell, astrophysics looks at the Universe using Newton and formulating hypotheses that deny 
Einstein, and with this it denies relativity, but it also denies the central pillar on which it is based: the 
non-existence of the Aether. 


It is therefore necessary to ask whether the astrophysical phenomena explained using the concepts of 
matter, flux and dark energy can be explained, calling into question the postulate on which the 
relativistic model is based, in other words the non-existence of the Aether as it seems to be indirectly 
happening thanks to a series of new theoretical studies and experimental data. 


3. Solved the paradox of surreal photon trajectories 


Recent experimental work has confirmed the correctness of the interpretation of quantum formulated 
by physicist David Bohm, see: [Mahler, Rozema, Bonsma-Fischer, Steinberg, 2016]. 

In Bohm's interpretation, quantum phenomena are anything but random, in fact there is a real function, 
therefore not simply probabilistic, which "guides" the motion of the particles albeit through "surreal" 
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trajectories. In other words, Bohm brings to life a deterministic view of physical reality, albeit partially 
different from that known in classical physics. 

With Bohm, the motion of the particles takes on well-defined trajectories and a "pilot wave" is 
introduced that traces a kind of invisible highway, along which photons and energy determines the 
changes of each particle state travel. 


Therefore, the probabilistic essence of the functions of quantum mechanics is not denied, but it is 
connected only to the impossibility of knowing the initial conditions in which the particle is found 
without violating its state (Heisenberg uncertainty principle). 

There is, therefore, a sort of underlying tissue that defines the way in which the particle will act once 
“observed” through the measuring instrument. 


4. The "Backstage World" of Prigogine and Bohm 


The results of the experimental works that follow each other from year to year seem to confirm the 
existence of what we could define the "Backstage World" theorized by Prigogine and Bohm, and this in 
turn seems to suggest the need to reintroduce a means of “Transmission” of information through a non- 
local mechanism (such as that predicted by Bohm's pilot wave), which disappeared at the beginning of 
the last century, with the renunciation of the Ether. 


The form in which this "uncomfortable intruder" has returned is linked to studies on the "superfluid" 
nature of vacuum, see: [Liberati and Maccione, 2014], but also to new theoretical approaches that tend 
to replace the quantum relativistic model with other models inspired by classical mechanics; such as, for 
example, a work by Sbitnev, see: [Sbitnev, 2016], which shows how the "superfluidic" model of vacuum, 
in particular the Navier-Stokes equations, see: [Faro, 2020] which describe macroscopic dynamics eddies 
and motions in fluids may constitute a different mathematical form of the Bohmian interpretation of 
quantum mechanics and the pilot wave. 


In summary, in Sbitnev's work, the Ether in the form of a superfluid vacuum appears mathematically 
similar to the interpretation of Bohm and Schroedinger's equation, in other words the concept of 
superfluid vacuum and Bohm’s interpretation coincide; therefore, the Superfluid Void represents the 
"means" that allows correlation information to be spread everywhere in a non-local way, which gives 
rise to phenomena such as entanglement. 


5. The functioning of quantum fields is similar to that of neural networks 


Physicist Jae-Weon Lee, best known for a theory relating gravity to quantum information, in his article: 
"Quantum Fields as Deep Learning", see: [Lee, 2017], uses the results of previous research that 
established an exact mathematical analogy between deep learning (a branch of artificial intelligence), 
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and the grouping methods of normalization, used in condensed matter physics and quantum field 
theory. 


In summary, physicist Jae-Weon Lee shows that quantum fields behave like neural networks, but since 
he had previously demonstrated a link between gravity and quantum information, it follows that gravity, 
as well as quantum, can accumulate and process information through the same mechanisms as neural 
networks. What Lee's work lacks is the connection of this behavior with a physical substrate. Let's see 
below how this further connection can be made. 


6. From the Neural Superfluid Vacuum to the holographic nature of the universe 


As we Saw earlier, Sbitnev's work, see: [Sbitnev, 2017], derives the phenomena of quantum mechanics 
from the equations of fluid mechanics that describe the vortex mode in a superfluid. In turn, the 
dynamics of the superfluid can be analyzed using a model known as "Vetri di Spin", conceived by the 
Nobel laureate Giorgio Parisi, see: [Parisi, 2018], or through an Ising model, such as illustrates 
Dziarmaga, see: [Dziarmaga, 2015]. So from a strictly mathematical point of view these models are 
presented as an extension of Hopfield's neural model, see: [Hopfield, 1982], in particular we note that 
Hopfield's model is derived as isomorphism from Ising's, see: [Rojas , 1996]. 


We deduce that for the description of the dynamics of the superfluid vacuum, we can use a model 
similar to the Hopfield neural networks, see: [Liberati and Maccione, 2014]; and through these studies, 
we can inductively deduce the neural behavior of the vacuum, which allows us to provide an 
explanation for numerous other phenomena starting from the holographic behavior of the Universe, 
hypothesized for the first time in Susskind's works, see: [Susskind, 1994]. 


On this line of thought, Karl Pribram originally working closely with David Bohm, with his experiments on 
the retina of cats, showed in the laboratory what had already been verified by the mathematical 
structure of neural networks, in other words that the brain operates in intrinsically holographic way, 
see: [Pribram, 1991]. 


In summary, the neural nature of the superfluid vacuum and the intrinsically holographic behavior of 
neural networks provide a physical explanation for the phenomenon theorized by Leonard Susskind. 


7. From the Neural nature of the Void to non-locality through the phenomenon of percolation in fluids 


|” 


The holographic behavior determines a conservation of “non-local” information; in fact, the holographic 
model provides that information is distributed uniformly everywhere, exactly as it happens for neural 
networks, and therefore consequently for the distribution of information in a vacuum.The overcoming 


of the postulate on which Relativity is based, in other words the non-existence of the Ether, and the 
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existence of a superfluidic vacuum, involves a series of consequences also on the "limits" that are 
derived from special relativity and among these the light speed limit. 


A recent article by Jerome Cantor, see: [Cantor, 2016], shows how the form assumed by Lorenz 
transformations is perfectly homologous to that of the percolation phenomenon in a fluid. 
Consequently, passing from the relativistic model to classical models of fluid dynamics, the Lorenz 
transformations, which are the basis for the theoretical formulation of the existence of space-time and 
of the insurmountable limit of the speed of light, have a physical explanation in the passage from the 
superfluid state to that of ordinary fluid which would be observed traveling at a speed close to the limit 
speed of the specific fluid, in this case the vacuum. 


Still from Cantor's study, it is found that the same "slowing down" of clocks that is observed when a 
system moves at a speed close to that of light, could be connected to viscous friction due to the 
transition of superfluid state. This friction would act on all the phenomena of the moving system, and 
consequently also on those destined to measure time. In other words, the slowing down of time does 
not depend on the relativistic behavior of time, but only on the collective slowdown of all phenomena 
due to the viscous friction. 


A physical explanation is therefore provided for the phenomena related to Lorentz transformations, 
without the need to theorize a relativistic time and space as occurs in the Einsteinian interpretation. At 
this point we can try to go further, also trying to explain the origin of the mechanism of non-locality and 
non-local propagation, which could be connected to the nature of the vacuum as an uncompressible 
fluid. If, in fact, we assume that the smallest unit of void, which we could call "plankion", has the 
dimensions of a Plank length, since it is not possible to compress or expand this length, traction or 
compression phenomena, or in any case, phenomena of a wave-like nature; they would cause the 
instantaneous propagation of the perturbation. 


Think, for example, of a tube of infinite length filled with an incompressible theoretical liquid; in this 
theoretical condition, the compression effect operated by acting at the mouth of the pipe, propagates 
instantaneously to the other end regardless of the length of the pipe itself. Since the type of 
perturbation in the vacuum is intimately connected to the propagation of gravitational phenomena, as 
can be deduced by combining the studies of Jae-Weon Lee with those of Sbitnev, it is necessary to 
hypothesize that gravity represents the mechanism of non-local communication between the 
"plankions", intended as a neural unit and therefore also the physical basis of Bohm’s pilot waves. 


The neural nature of the vacuum can therefore also explain the instantaneousness of the propagation of 


correlations through a “pilot wave”, and with it the instantaneous correlation in entanglement 
phenomena. 
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8. The neural superfluid vacuum as a unification theory 


A recent theoretical study by Vanchurin, see: [Vanchurin, 2020], demonstrates that the bridge that can 
allow a connection between Relativity and quantum is represented precisely by the mathematics of 
neural networks. Vanchurin's work is not able, on its own, however, to provide a physical motivation, 
but with the reasoning set out so far, we believe we have provided sufficient proof of why the solution 
for the unification of the two models lies precisely in the mathematics of neural networks. 


In fact, since the vacuum has a neural nature, it appears evident that it is precisely the neural 
mechanism, the missing bridge between the two irreconcilable theories of modern physics. 

At the same time it is also clear that the irreconcilability of the relativistic and quantum models lies 
precisely in the fact that both have set aside the "transmission medium", in other words the void, and 
this also explains why it is necessary to overcome the two models, especially because by eliminating the 
void it is not possible to understand and study all the phenomena that depend on the superfluid and 
neural nature of this medium. 


9. The distribution of dark matter in galaxies 


The hypothesis on the incompressibility of the void, as a "substance" composed of minimal elements, as 
large as the Planck length, and the typical dynamics of neural networks, which tends to optimize the 
distribution of information through continuous correction mechanisms in forward and backward, also 
suggests the possibility that clusters of information associated with groups of neurons-plankions are 
determined in a vacuum, and that, moreover, preferential communication channels are generated 
between clusters and between single plankions. 


This hypothesis seems to find confirmation in the observations of the distribution of dark matter in 
galaxies; in fact, unlike what was expected, the outer parts of a galaxy are not faster than the inner 
ones, but they have the same rotation speed and seem to be held together by filaments that give rise to 
the famous spiral tails of galaxies. In practical dark matter seems to be arranged along filaments that act 
as aggregators of matter, and it is precisely the latter that makes them visible. These filaments seem to 
be the ones that organize all matter in the universe, constituting a kind of invisible scaffolding. These 
“jnextensible threads” on which the dark matter is subtended could also correspond to the longitudinal 
component of the force of gravity, predicted in my symmetrized Maxwell equations, see: [Scala, 2007]. 


The theory of the superfluid vacuum alone, even noting its neural nature, alone does not explain, in fact, 
the phenomena connected to dark matter, which may not be connected to a different type of matter, 
but precisely to the torsional gravitational component, foreseen in my Maxwells symmetrized 
equations. 
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It would therefore be a different component of gravity, linked to gravity in the same way in which the 
components of electric and magnetic induction are linked respectively to electric and magnetic fields. 
This component, hypothesized solely for symmetry reasons, would generate gravitational effects even 
without matter being present; and again, this component can be represented as a series of invisible 
tracks in space that allow an instantaneous propagation of information of a mechanical and quantum 
type, but not electromagnetic. In practice, it allows the aggregation and mutation of matter and acts as 
a canvas on which matter in the universe is organized. 


A similar result could probably also be obtained by deepening the analysis of the forces acting on the 
vortex mechanisms in a superfluid, taking into account not only the macroscopic behavior, but also the 
sub-microscopic neural one. 


Another striking similarity is provided by the images showing the distribution of dark matter in the 
universe, compared with the images showing the distribution of dendrites and axons among the 
neurons of the human brain, see Figure 1. 

This similarity could have a close connection with the neural behavior of the Superfluid Vacuum. 


Figure 1 


10. Life as a resonance phenomenon of carbon bonds with the structure of the vacuum 


The phenomena related to life seem to possess anti-entropic behaviors that are clearly opposite to 
those typical of classical thermodynamics, showing increases in the degree of order coexisting with the 
absorption of energy from the environment. These phenomena have not yet found an explanation, 
except not wanting to admit the existence of "delayed potentials" or "feedbacks" that travel in the 
opposite direction to that of propagation of the phenomenon, or even through an inversion of the 
"cause-effect" principle and of time, as proposed by the “syntropic” mechanism theorized by Luigi 
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Fantappié, see: [Arcidiacono, 2005]. It is necessary to look elsewhere for the origin of these behaviors, 
and the neural nature of the vacuum may be the answer to this anomaly of the birth and evolution of 
life with respect to the laws of thermodynamics. 


It is necessary to understand why only the carbon-based structures seem to “resonate” with the 
structures and with the dynamic behavior of the vacuum. This could have to do with a formal resonance 
between the tetrahedral structure of bonds such as methane CH4, considered the element from which 
life originates, and a possible tetrahedral organization of the "plankions", and some resonance 
entrapment mechanism, that the C-H bonds exert on neural clusters of "plankions"; probably related to 
the proportionality between the mean bond distance and the size of these clusters. 


In this hypothesis it is possible that the interrelation between the clusters of "neural planks" aggregated 
to the carbon-based molecules, constitutes an "attractor" that favors the neural dynamics, which are 
reflected in mechanical correlations that lead to the birth of polymers. 

This, of course, is still only a hypothesis, which needs experimental proof. 


11. Syntropy and neural behavior of superfluid vacuum 


In chapter 10, reference was made to the syntropic theory of Luigi Fantappié, see: [Arcidiacono, 2005], 
where the Italian mathematician, starting from giving physical concreteness to the negative energy 
solutions of the relativistic energy / moment equation, theorizes the existence of an anti-causal 
propagation mechanism linked to a particular type of waves which travels from the future towards the 
past, and which determine today the effects of causes located in the future. 


To demonstrate how this seemingly bizarre behavior is exactly the way a neural network operates, we 
observe that the neural mechanism, like the one with which our brain operates, is an intrinsically 
predictive mechanism; in fact, the neural network uses what has been previously learned to predict 
what will happen in the future when conditions similar to those of past events arise. Consequently, its 
internal behavior is always linked to the indirect effect of a forecast of possible output "data", once 
certain input "data" have been assigned. 


It is therefore clear that the comparison between what the network predicts will happen, and what 
happens, determines the "correction" mechanism of the internal weights, which are the basis for 
learning the network itself. Basically, the response of a network is based on a mechanism similar to that 
theorized by Fantappié, in which the network predicts the future by placing a cause in the internal 
representation space and determining what are the effects and data that can determine, today, that 
result. 


In other words, its behavior today is due to what the network predicts for the future; as a result, all this 
is possible since the evolution time of the phenomena in the internal representation space of the 
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network is faster than the time with which the phenomena evolve. This allows to get predictions before 
events happen. 


12. Conclusions 


The tendency of modern physics to prefer and preserve models that have historically proved to be 
functional, over new models that by their very nature are incomplete and not yet sufficiently verified, 
can be justified as long as these models allow us to read and interpret most of phenomena, but above 
all to foresee new ones in a complete and correct way. 


When, however, the model explains only a tenth of the observable, as happens with relativity applied to 
astrophysics, and numerous observations undermine the basic postulates it is based on, as in the case of 
the postulate on non-existence of the Aether on which Relativity is based, invalidated by continuous 
clues to the existence of a vacuum with a superfluid nature, setting aside the model should no longer be 
a possibility, but an obligation of science. 


After all, we would never have had a Copernican revolution like the one introduced by Einstein if Physics 
had not courageously embraced his ideas, probably adopting a perhaps even excessive trust, after all, 
based on a single experiment, the one conducted by Michelson and Morley. The possibility of deducing 
from that experiment, carried out two centuries ago, a proof of the non-existence of the ether, or if we 
want of the vacuum as a fluid, due to the lack of the entrainment phenomenon, is now being questioned 
by studies on its superfluidic nature. 


If models become a limit to the observation of new phenomena, and harness research instead of 
favoring it, and if they become a yardstick for evaluating the investment opportunity of human and 
economic resources, science has abdicated the Galilean approach by returning to the Ptolemaic one. In 
the Ptolemaic world, in fact, the model was considered indisputable, and was the yardstick for 
evaluating the very existence of phenomena. When the phenomena did not fit the model, such as the 
elliptical shape of the orbits or the centrality of the sun, it was preferred to create complex circular 
patterns by correcting the model instead of accepting the error inherent in the model itself and 
evaluating its overcoming. But if the Ptolemaic system was supported by reasons of a religious nature, 
what are the reasons today for not calling the relativistic model into question, despite heavy doubts 
about the validity of its founding postulate? 


In this work a simple logical deduction has been proposed which can be summarized as follows: 

if the vacuum has a superfluid nature, see: [Liberati and Maccione, 2014] and [Sbitnev, 2016], since the 
dynamics of the superfluid can be described through an Ising model, see: [Dziarmaga, 2015] and since 
the Ising model is an isomorphism of the Hopfield neural model, see: [Rojas, 1996], it can be deduced 
that the dynamics of the Superfluid Vacuum have a neural behavior; this fact also explains why the 
neural model represents the bridge that binds relativity and quantum, see: [Vanchurin, 2020]. 
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By accepting the superfluidic nature of the vacuum, which we could call the "return of the Aether", we 
could finally find a physical substrate for the various phenomena of both the macroscopic and the 
microscopic world, using the principles of fluid dynamics, see: [Sbitnev, 2017], which implements the 
existence of forces and behaviors not yet observed and not foreseen by relativistic mechanics, but which 
are typical of fluid mechanics. 


We could, for example, consider possible the existence of longitudinal waves in the vortices of this 
superfluid, which could be associated with a torsional component of Gravity, see: [Scala, 2007]. This 
new type of waves, not yet observed, should correspond to the "pilot waves" of Bohm’s theory, and 
could provide a physical explanation for the phenomena now explained by theorizing the existence of 
dark matter, flux and energy. 


The same limit of the speed of light would find a correspondence in the mechanics of fluids, with the 
limit of the speed of a body in a fluid medium, and even the Lorentz transformations could find physical 
explanation in the percolation phenomenon, see: [Cantor, 2016] , which would also allow us to 
understand the phenomenon of the contraction of time, as a result of a slowing down of the 
phenomena that measure time, without resorting to relativistic time. 


The same gravity could be explained through the phenomena related to the different density of the 
superfluid vacuum, see: [Fedi, 2015]. At this point it is necessary to understand if science will decide to 
abandon its "comfort zone", and will begin to offer more space to new research directions, even when 
they are daring, without expecting total completeness and consistency impossible at the moment, 
especially when it deals with new research paths, for which in-depth laboratory experiments are 
required for their validation. 
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D.2. Symmetrization of Maxwell's equations with the introduction of the gravitational 
field, a bizarre idea? 


Mail: sabato.scala@libero.it 
Naples 8 August 2022 
DOI:10.13140/RG.2.2.32791.44961 
Summary 


More than twenty years have passed since the publication of my theoretical work which appeared in the 
journal Episteme by prof. Umberto Bartocci of the University of Perugia in 2001, in it | proposed a 
symmetrization of Maxwell's equations with the use of the differential form of the gravitational field 
equations, see [Scala, 2001]. Despite the years that have passed, that work is still current and, today, 
part of the forecasts | formulated seem to find confirmation, both of an experimental type and in some 
new theoretical models. This is why | decided to propose it again today, with the addition of a preface in 
which | analyze the new context of the research. 


My revision of Maxwell's equations is based on purely formal reasoning related to mathematical 
elegance and on the principles of symmetry, for this | have defined this article a "mathematical game" 
and show some "fantastic" consequences that can be drawn using these equations. 

In fact, it is shown that the equations predict the existence of negative gravitational fields and the 
possibility of generating them through electronic components and using them for aerospace propulsion 
with technologies already in use in 1945. | propose, in fact, possible parallels with propulsion and 
characteristics which are often associated with UFOs. Of these hypothetical apparatuses, through the 
equations, a schematic project is proposed and the constructive characteristics are indicated. Similarly, 
the "fantastic" experiments that are said to have been conducted in 1945 during the so-called 
Philadephia Experiment are analyzed, see: [Moore, Berlitz, 1980], a fanciful experiment never confirmed 
by the American military authorities, which has inspired many books and motion picture films. 


Precisely because of the rigorous way in which the analysis is conducted and for the physical- 
mathematical consequences that are derived from it, but also for the "playful" framework that | 
adopted at the time of the first publication, the document has aroused interest in recent years from 
some "heretical" scholars, without bothering the "rigorists" too much. 
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1) Preface 


More than twenty years have passed since the publication of my theoretical work which appeared in the 
journal Episteme by prof. Umberto Bartocci of the University of Perugia in 2001, in it | proposed a 
symmetrization of Maxwell's equations with the use of the differential form of the gravitational field 
equations, see [Scala, 2001]. 


Some novelties that emerged recently and some recently published works, however, seem to confirm 
some of the consequences of the theory set out in my old work, this convinced me to re-propose that 
article in its entirety, since, unfortunately, the journal Episteme is no longer published by several years. 


Recently, for example, | came across a study edited by Golden Gadzirayi Nyambuya, see: [Nyambuya, 
2015], which analyzes the results of a work by Harihar Behera, see: [Behera, 2006] on the anomalous 
data obtained from the LAGEOS and LAGEOS2 satellites. Nyambuya reformulates Behera's analysis in 
the form of gravito-magnetic field differential equations putting them in the form equivalent to that of 
Maxwell's equations. 
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The form that equations 16 and 18 take in Nyambuya's formulation, is equivalent, even for coefficients 
(except for a sign on the partial derivative with respect to the time of the gravitational field vector), to 
my equations 10 and 12. 

In my equations the mass current J, and the gravitational field variations over time produce magnetic 
fields and, likewise, in my 12 as in Nayambuya's 16, magnetic field variations produce a gravitational 
rotational field (corresponding to X in my equations) which wraps around the direction of flow of the 
magnetic field. 

The only difference is that my equations contain two other terms that would make it possible to 
generate electro-gravitational fields (these terms are necessary for complete symmetrization). 


To similar but not equal equations, Burkhard Heim also came in a still different way. 

Regardless of all this, | believe that the work of Nayambua and even more that of Harihar Behera 
deserve attention that, as far as | know, they have not yet received, which | would say rather singular 
since their analysis is based on certain experimental data. 


So, is there experimental evidence for a relationship between electromagnetism and gravity? This is not 
exactly the case. In Nayambua's equations, starting from the definition of gravito-magnetism, B 
indicates the source of the "apparent force" predicted by the equations of general relativity, while in my 
equations this apparent force coincides precisely with the magnetic field. 


Other important recent publications, see: [Liberati, Maccione, 2014] have proposed, on the basis of 
astrophysical observations, the possibility that the vacuum is a superfluid, but there are also those who 
have proposed a reformulation of the equations of relativistic mechanics by replacing them with those 
of classical hydrodynamics and even reaching the formulation of equations equivalent to those of 
relativistic mechanics, see: [Sbitnev, 2016] and [Fedi, 2015]. 


In the same way and for the same reason, both from the hydrodynamic form and from my equations it 
can be deduced that the deviation of light in the presence of a gravitational field is not due to the 
deformation of relativistic space-time, but to an interaction between the gravitational and 
electromagnetic fields. 


With the hydrodynamic formulation, even the Lorentz transformations are explained as shown in 
Cantor's works, through the mechanism of percolation of fluids, see: [Cantor, 2016]. Cantor also 
associates the limit speed of light to the limit speed in a fluid medium and the contraction of time, 
predicted by special relativity on the basis of Lorentz transformations, is seen as an apparent 
consequence of the slowing down of all phenomena due to percolation and, therefore, also of 
phenomena that measure time. 
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All this suggests that only by attributing the unique origin of all phenomena, both macroscopic and 
quantum, to the superfluid vacuum, can the unification between electromagnetism and gravity be 
achieved. 


In summary, if we give up space-time and re-propose the ether in the form of a Superfluid Void, making 
originate from it and from phenomena such as the density differential, see: [Fedi, 2015] also gravity, we 
arrive at the correlation between electromagnetism and gravity as an effect of the vortex motion of the 
vacuum and, consequently, we arrive at the link predicted by my symmetrical Maxwell equations with 
the gravitational field. 


The correspondence | have illustrated, between recent theoretical and experimental developments and 
the predictions proposed in my 2001 article, see [Scala, 2001], together with the fact that the journal 
Episteme has been no longer available for several years, pushed me to republish that work that | report 
in full below. 


2) Introduction: 


About 15 years have passed, see: [Scala, 2001], since, with a dear friend as well as fellow student, we 
faced the preparation of the Electromagnetic Fields exam with the very nice as well as very well- 
prepared Prof. Giorgio Franceschetti. It was precisely from a captivating introduction to his book 
dedicated to this fascinating and complex subject that, a little for fun, the bizarre idea that | want to 
propose to the patient reader was born. 


The past time and the rust accumulated as a result of my current profession entirely centered on 
software development far from my past interests, could make me make more than one mistake for 
which | apologize, especially considering that what | propose simply wants to be what it was then: a 
complex fantasy game. Honesty wants me, also to frame this article in the correct light, to tell of the 
small background that inspired the basic idea of our physical-mathematical "game". 


A very fascinating little book of fictional history dedicated to the famous "Philadelphia Experiment" had 
just come out. The story, never confirmed by the American military leaders, tells of an experiment 
carried out at the end of 1945 which, in the intentions of the scholars who took part in it, should have 
allowed the "deviation" of light with the consequent camouflage of any object allowing, in practice, to 
see what was behind it and thus making the intervening object invisible. The booklet, extremely well 
thought out with lots of "tips", "dissociated scientists", interviews, preparatory experiments, etc., 
seemed not at all written by a simple journalist but by someone who had considerable knowledge of 
electromagnetic phenomena. 


120 


121 


Still, something was wrong: in the book there was practically everything needed for a juicy fantasy- 
physics recipe, but without the necessary conclusion. The basic idea of the text was based on the 
adoption of an electromagnetic field produced in an 

apparatus contained in a mysterious sphere, connected to an alternator, and implanted on the ship that 
in the book had the name of Eldridge. The name, which in the book is said to have been attributed to 
the experiment by the then American military leaders, is "Rainbow Experiment". 


The thing that fascinated us was not so much the extraordinary outcome of the experiment that caused, 
according to the author, the real disappearance of the ship - but the sub-effects of that experiment, 
narrated by the author with clear sensationalism and taste for horror. The ship disappears, but appears 
in a port several kilometers away and in a few moments, returns to its place. Upon her reappearance 
the sailors are partly mad, partly fused with the material of the vessel, partly completely disappeared. 


Another interesting thing is the meticulous narration of the experiments that precede the definitive one, 
made using capacitors with dimensions of the order of the meter, giant coils, and specially made 
alternators, all seasoned with signaling of the supply frequencies, the capacitance of the capacitors, the 
amount of currents used, etc. Among the reported effects is the lifting of the equipment, their vibration 
and oscillation with a frequency equal to that of the alternator, etc. 


In short, everything, even if it is never reported in any part of the text, seems clearly due to the 
generation of a gravitational field connected to the high frequency electric and magnetic fields used to 
power the apparatuses. The variations in space-time, even if it is never mentioned in the book, seem to 
be due precisely to the effects of a gigantic gravitational field such as to cause the deflection of light 
electromagnetic waves around the ship. To put it briefly, although the text never refers to it, it describes 
the effects of the dream of the physicists of those years (1945): the unification of the fields. 


3) Symmetrization 
From here we come to this odd idea and to the inspiration that came to us from the book by Prof. 
Franceschetti, who never knew anything about our "game", given the motivated fear of "skipping" the 


exam session for excess of "stupidity". 


First of all, let's go to the object of the dispute: Maxwell's equations, let's see them in the differential 


form: 
2)V-B=0 
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aD 
4)VxH=J+. a 


Franceschetti pointed out in his book the anomaly constituted by the lack of symmetry of the system of 
equations, evident in the absence in equation 2) of an equivalent of the electric charge density found in 
equation 1), and in equation 3) of an equivalent of the current density J found in 4), not to mention the 
signs with which the two-time derivatives appear, one negative and the other positive. 


The asymmetry has an evident physical effect which is detected by integrating 1) and 2): 


[ffo -D av=Q 


if (V+ B)dV=0. 


In practice, while there exists in nature an entity called "electric charge" (Q), capable of generating a 
field whose lines radiate from it, the same cannot be said for the magnetic field, since it does not seem 
to exist in nature. the "magnetic charge". 


In the book the magnetic charge is assumed to exist p,,, and we arrive at the following equations: 


l')V-D=p 


In them, as we said, a hypothetical magnetic charge density has been introduced J,, and the 
corresponding magnetic current density J. Since the first of the two terms does not exist (or at least 
since the magnetic charge has never been found), the second is also non-existent and therefore 
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inessential. The only anomaly in symmetry is the minus sign in the partial derivative with respect to time 
for vector B.From this and other sparse observations, including the Einsteinian "God does not play 
dice!", we asked ourselves the problem of a possible symmetrization intervention on the equations 
which, however, also included the gravitational field. 


Let's start by pointing out the analogies between the electric and gravitational fields starting from 
Coulomb's law which describes the intensity of the interaction between two electric charges: 


1 a 


2 


Fy Age, F 


Where sp = 8,854188 x 1071? Kg! m`? s? C2. 


This expression, formally, is similar to the intensity of the force of gravity acting between two masses: 


MM 
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From the equation of the Coulomb force we obtain that of the electric field (scalar): 


1 Q 


2 
Ey? Ame, F 


While from that of the force of gravity we obtain the analogous expression for the gravitational field 
(scalar): 


>< 
I 

Q 
~‘ 


At this point, supposing we want to create an electric field equivalent to the gravitational one, by 
introducing an "equivalent" charge to the mass, by equating the forces we should make use of an 
equation of the following type: 


Q Ky M, 


mequiv = 
Where Ky will be a constant such that Ko = 479 G. 
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Remembering that G = 6,670 x 10°!! Nm? Kg? 
You get: 


Ko= 4,306 x 107° C Kg. 


We then introduce an equivalent charge density Pmequiv defined as: 


Pmequiv = Ko Pk 
Where pg = mass density per unit of volume. 


To express an equation formally analogous to that of the field produced by an electric charge also for 
the gravitational field, it is also necessary to introduce a term homologous to the £ọ, that we will call Co, 


obviously defined by: 
Co = Ky /4nG. 


The previous (scalar) gravitational field equation therefore takes the following form (where we have 
abbreviated mequiv to meq): 


1 Org 


x- 40g) r 


Remembering the relationship between vector D and vector E, electric field in vacuum (inside other 
materials it is necessary to multiply by a constant € typical of the specific material): 


D= £9 E, 
by analogy we define a homolog vector R associated to the vector X of the gravitational field: 
R= Co X. 


At this point we can write the equations of the gravitational field in differential form, 
indicating,as mentioned above, with p, the mass density: 


5) V -R= Ko Pk= Pmeq 


6) Vx X=0 
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The second equation is obtained by remembering that the gravitational field is irrotational 
(conservative), in practice the work that is done by moving along a closed path is zero (the work is 
obtained by integrating the 6). 


So far nothing new, except for a different form for the gravitational field equations. 

Now suppose for a moment that Maxwell's equations can be put together with these by adding some 
linking terms. Suppose also that the form of Maxwell's equations already contains the "form" in which 
all connecting terms will appear. By this we mean that there must be homologous terms of the terms 


OD 
J, @ appearing in the previous equations. This means that we will have to introduce a term, where it 
is missing, J, homolog of the electric current density J, and another gravitational term homologous to 


the (differential) term corresponding to the contribution of the vector D. All this must be done assuming 
that the differential term for the vector R must appear with alternating signs + and -, so that the set of 
equations presents a certain mathematical symmetry. Firm maintaining the terms Pm € Jm already 


introduced by Franceschetti and in any case inessential (zero value), due to the non-existence of the 
magnetic charge, all that remains is to introduce a mass current density J, which will complement the 


current densities J e J... In essence, the new terms that will be added to those already present to the 

right of the equality sign in Maxwell's equations - in the form with quotes - will be J, and a kind of 
OR 

displacement mass current density a. Obviously, it is also necessary to take into account the 


necessary dimensional homogeneity of the physical quantities that will be added together, for which it 
will be necessary to introduce, in addition to the constant kp, also another constant ho» for reasons of 


"physical symmetry" we can presume that we can define as: 


l č H 


Ag = ATEC = Ag c~30 Kg m? C? st, 
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where c = 20 40 is the speed of light in a vacuum (ug indicates, as usual, the magnetic permeability). 


Ultimately, this is how the unified equations obtained by extension - symmetrization of those of Maxwell 
with the introduction of the gravitational field would look like: 


7)V:D=p 
8) V -B=p,, 
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9) Vv: R= Pmeq 


ØR ðB 


10) VxE=’g Qt B)-In- a 


OD ÆR 


IWVxH=J+ @_-J,- & 


ðB AD 

12) Vx X=) mnt 4 )-Ky l+ @ ). 

From the equations we can see how the three current terms, one for each of the 3 fields, appear 
alternately in 10), 11) and 12) together with the differential terms of the three fields R, D, B (which 
appear in the form of partial derivatives with respect to at the time), with plus and minus signs in 


cyclical form. This symmetrization hypothesis would also explain the anomalous presence of the minus 
sign in the equations already expanded by Franceschetti with the introduction of magnetic terms. 


All that remains is to check if: 


a) the equations produce effects that do not have a physical equivalent to what is known, in which case 
our discourse would certainly fall; 


b) the equations generate effects that have some correspondence in known but not yet explained 
phenomena, or foresee phenomena still unknown ones which could however be real. 


In practice, all that remains is to verify the "sustainability" of the previous system of equations in the 
real world, after which "have fun" to deduce any practical effects that are still unknown. 


4) Coherence of the equations with observed physical phenomena 
Let's start with general considerations. 
In the absence of mass currents and variations in the gravitational field, the classical Maxwell equations 


OR 


remain unchanged since: J, = Oe a = 0. 


Without prejudice to the constancy of the mass in normal experimental situations, the variations can 
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only be due to dynamic actions and therefore to mass movements (mass flows). 
What are the moving masses involved in electromagnetic phenomena? 


We know that the electric current is due to a flow of electrons inside electromagnetic fields, 
consequently a flow of electrons produces both an electric current thanks to the charge of the electron, 
and a "mass current", thanks to the mass of the same electron. Calculating the divergence of 11), and 
remembering that the divergence of a rotor is always equal to zero, we have: 


aD aR 
V-(VxH)=(V-J)4(V> @)-(V-4)-(V: A)= 


AV. D) AN.R) 
=V:D+ A -V:y- & =0, 


which becomes, by virtue of equations 7) and 9): 


ap CP mea 
(V:-D+A-V-i)- & =0. 


Passing to the surface integral we obtain: 


R Bg 
I+ @-1,- Ê =0. 


In this case, the law of conservation of electric charge would seem to be denied, which is expressed in 
the following formula: 


t=. 


but you get a kind of "total charge" conservation: 


B Pre 
13)1-l,=-@+ & 
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We also remember that, since the mass of the electron is equal to: m? = 9,1091 x 1031 Kg , and the 


-21 -1 52 


multiplicative term 47&) G equal to: 1,8544 x 10 Kg? m c? N, for the total mass quantity of 


electrons that cross the conductor section in the unit of time we obtain a multiplicative term of the order 


of magnitude of a 105! which, however numerous are the atoms within said section, makes the corrective 
term in the previous law of conservation of total charge totally irrelevant from a quantitative point of 
view. 

Let us now put ourselves in the hypothesis of the absence of moving Coulomb charges (electric current), 
and of the presence of a magnetostatic field. The total charge conservation equation now takes this form: 


A nea 
14) k=- @& 


Recalling once again the numerical value of the multiplicative constant 4neọG, when a mass of 1 kg 


crosses a unit surface in 1 second, we would obtain a current of "equivalent mass" equal to 6,18 10:7! A, 
practically no measurable. This confirms the applicability of the Coulomb charge conservation principle 
as an excellent approximation of the general equation of total charge conservation even in the presence 
of moving masses. 

Another law that seems to be violated is that of the irrotationality of the electric field in a magnetostatic 
field which is obtained by integrating 10) 


kreni 


Basically, we would get the prediction that a moving mass produces an electric field perpendicular to 
the direction of movement, and arranged with circular symmetry around the mass. 

That is, putting a mass in motion through a closed loop, an electric field is produced in the loop, and 
therefore a current. 


The observation made previously, however, leads us to affirm that the irrotationality of the electric field 
in a static magnetic field remains substantially valid, that is, with a good approximation, as long as no 


moving masses of the order of 1012 tons, capable of produce, currents of 1 micro Ampere. 
In other words, assuming for a moment that the equations are valid, no appreciable current can be 
obtained simply by for example passing water through a tube. 


A serious problem is posed by 12), which denies the irrotationality of the gravitational field (see 6) in the 
presence of non-static electric and magnetic fields, without prejudice to the non-existence of magnetic 
currents created by a magnetic monopole, and therefore the identity J = 0. The 12), foresees new 
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unexpected physical phenomena, because, if it is true, as we have just seen, that the effects of the 
motions of masses on electric and magnetic fields are substantially invaluable, vice versa for those of 
the electromagnetic fields on the motions of the masses (on the gravitational field) exactly the opposite 
would be true. 


5) Effects of the unified equations on the possibility of creating a gravitational field starting from 
electromagnetic fields 


Let's see how 12) is transformed by writing it in integral form: 


is kis 
15) pe: ds = - Kg Ag I + Ko & (flow of B) - Kg Ag B (flow of D). 


Suppose we want to create an electromagnetic apparatus that exploits the 15) to generate a 
gravitational field opposite to that of the earth, in practice an electromagnetic apparatus for 
gravitational levitation. 


Considering the terms to the second member, we are offered two possible ways: 

1 - Exploit the term current and then use a direct current. 

2 - Exploit the terms of electromagnetic flux and therefore use alternating current generators capable of 
generating time-varying electromagnetic fields. 


The first solution would seem the most affordable also for the simplicity of the apparatuses composed 
of a direct current generator and a coil. 


Indeed, it would be sufficient to circulate a suitable current in a circular loop to produce a gravitational 
field oriented perpendicular to the field of the loop and, therefore, able to raise it. 


The presence of the multiplicative term Koño, unfortunately, it makes this solution impracticable. 


Assuming, in fact, to be in the presence of electrostatic fields, and considering the field X produced 
constant in intensity and direction along the plane of the coil (this is actually only an approximation, 
since the gravitational field is perfectly vertical to the plan of the coil only at center of it, while it tends 
to rotate around the conductor when moving away from the center) 15) can be written as follows: 


from which: 
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At this point, remembering that g = 9,8 m s2 (i.e. N / Kg) is the average gravity acceleration on the 
earth, and supposing to have a coil with radius R = 1m, it follows that the necessary current to produce 
the lift would be equal to: 


I = 6,28 x 9,8 / (30 x-4,306 x 10°!) = 4,7610? Ampere, 


which is unfortunately a value completely incompatible with the dissipation due to the Joule effect that 
afflicts traditional conductors, as well as a current that is difficult to generate. 


The problem could perhaps be solved in the field of superconductor technology, but we want to explore 
different and technologically easier alternatives. Let us therefore turn back to the use of time-varying 
electric and magnetic fields, focusing our attention on the term linked to the variations over time of the 
magnetic flux. Also in this case, in order to generate a field X opposite to the direction of the Earth's 
gravitational attraction, we can think of using a circular "magnetic" loop of radius r, and again we will 
assume X constant (i.e. independent of ds, although aware of the fact that this approximation is valid 
only near the center of the loop). In the present hypothesis, the X field has a direction orthogonal to the 
plane of the loop and depends solely on time, being induced by the flow of time-varying 
electromagnetic fields. By extracting X (t) from the integral to the left of 15), this term becomes equal 
to: 20l r X (t). At this point all that remains is to design the magnetic loop capable of producing the field 
variations that appear to the right of equation 15). 


To generate such a field we can think of using a toroidal solenoid wound on iron. This device allows us to 


6 


"amplify" the effect of the term El) (magnetic permeability in vacuum, which is worth 1,2566 x 10`? m Kg 


C*), which in our case must be multiplied by an additional term u, a pure constant which for iron has a 
value of about 800. We will denote with bg... = Ho H, the term that replaces magnetic permeability in 


vacuum, for windings on iron. Let's see immediately why such a device could respond, in principle, to 
our needs. Each turn of the winding generates, through the current, a magnetic field orthogonal to the 
turn. We can wind the coils following the "magnetic circle" that we want to make. What is obtained is, in 
fact, a coil in the shape of a circular torus. 

We indicate with N, the number of turns forming the coil, with R being the radius of the torus and with r 


the radius of each of the smaller coils forming the torus, and let us calculate the magnetic field induced 
by the current | (t). Starting from the integral of the 11), calculated on the assumption that D and R are 
constant, we have: 


Proin 
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This equation is applicable to each of the circular turns that form the winding. The lines of the field H 
become, by symmetry, circular and coaxial and therefore the induced overall scalar field H is equal to: 


H(t) = N, I(t) / (27r), da cui: 


B(t) = UferrH = HferrNsI(t)/(27r). 


If we use an alternating current generator with pulsation wg we obtain the sinusoidal expression for | (t): 


I(t) = Ig sin(@ot), and therefore: 
B(t) = Uferr H = Hferr Ns lo Sin (Gg t) /(27r). 


At this point we return to 15). We know that with ordinary currents the first current term, on the left, 
can be neglected; furthermore we neglect, for now, also the partial derivative of D with respect to time, 
which will in any case be taken into account at the end of the calculation, since this component arises by 
induction whenever time-varying magnetic fields are generated, and is inseparable from them ( with the 
consequence that the overall efficiency of our "anti-gravity engine" drops considerably, taking into 
account the fact that the work associated with the gravitational field generator will be partly dissipated 
by the conductor resistance and partly used for the generation of the induced but undesired field D ). 
Here is the form that the equation takes, without prejudice to the hypothesis of independence of X (t) 
from ds: 


D 


2r R X(t) = ky a (flow of B). 


Applying to it the (scalar) value of B (t) produced by the circular torus we obtain: 


CO 
27 R X(t) = [Ko Hferr N; Ip Asin (Wp t)] / (2ar). From here it is obtained: 


An? rR X(t) = Ko Hferr Ns lo Bg COS(Got), and therefore ultimately: 
16) X(t) = Ko Hferr Ng Ig Bg COS(Bgt) /(47?rR). 


To get an idea of how things go quantitatively, suppose we use a torus with a radius R = 6 m, having a 
circular section with a radius r = 0.005 m, and conductors with a section s = 0.001 m (so that the 
maximum number of turns obtainable with only one winding it will be: N= 27 R / s = 37700). Such a bull 
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will have a volume equal to: 


2 2 2 


Ve mr? x2n R= 2n* r? R= 2,95 x 10m, 

and a mass which is deduced from the previous value by multiplying it by the density of the composition 
material. Although the winding is on iron, while the conducting material would be, in general, of copper, 
we will assume for simplicity that the whole toroidal structure is in iron, so that, indicated with Dy.,, the 


volumetric density of this material, which we will consider equal to 9,7103 Kg/ m3, the total mass will be 
equal to M = Deorr¥ = 28,7 Kg. 


Returning to our point, to raise the torus it will be necessary to produce a maximum value of X (t) (which 
is obtained by considering the peak condition of the cosine, that is when it reaches its maximum value 
equal to 1) equal to the aforementioned "critical value" "9.8 N / Kg. We can therefore derive the 
necessary power supply frequency starting from the expression of the derived field: 


X = Ko Hferr Ng lo Wg / (427rR) = 9,8, which implies: 

Do = 27 f =4 nêrRX/ Ko Hferr Ns lo (f = frequency), 

in other words: 

f= 2r r RX /Ko Hferr Ns lo- 

By resorting to a current of 1 Ampere, for the current generator, the power frequency required for 
lifting is about 110 Mhz. However, there would be another problem to be solved. Since the alternating 
current is sinusoidal, rather than rising, our vehicle would be subject to a very high frequency vertical 
vibration, like the one previously estimated. The power supply of the system cannot therefore be purely 
sinusoidal, but it should be used, if anything, a straightened sinusoid with the "humps" truncated to the 


first quarter. 


The sinusoid "straightening" operation can be obtained with the use of a straightening bridge and a 
suitable filter. Here is an image of the proposed apparatus: 
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Solenoide 
toroidale 


Alimentazione 
solenoide 


At this point, the question of the displacement of any flying machine in different directions would also 
arise. A possible solution would be to build a dome such that the lines of force of the gravitational field 
produced are, point by point, orthogonal to it. On the dome, then, the apparatuses to produce the 
gravitational compensation field should be housed. An idea could be to cover the dome with a series of 
small composite toroidal solenoids, but you could also try to use the electric field, and therefore the last 
component of 15), also taking advantage of the "small" advantage offered by the multiplication factor 
ào. The proposed solution allows to create on the one hand the displacement of the apparatus in any 


direction, on the other hand it allows to reuse the small toroidal solenoids to reduce the vibrations of 
the "aircraft", feeding them, perhaps, with a current out of phase of 90 degrees with respect to the one 
that powers the main toroidal solenoid. 

Here is an image of the apparatus proposed in section: 


Solenoidi in cupola 
con Funzioni 
compensative ¢ 
direzionali 


Solenoide 


toroidale Alimentazione 
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It is not difficult to recognize, in the machine, the classic squashed sphere shape of a UFO, and it cannot, 
always remaining in the fantastic, not recalling the appearance of the first of these objects around the 
1950s. The real problem is that the power frequency seems hardly compatible with the technology of 
the time, so the mystery remains, although it is interesting to note that this type of device could 
produce effects very similar to those usually associated with UFO sightings, let's see some of them. The 
high frequency generates induced currents, and therefore can cause burns or carbonize biological 
compounds (plants, animals, etc.) that approach the apparatus in operation, exactly as happens in a 
microwave oven. 


The reverse gravity produced by the object would cause a gravitational repulsive force in the lower part 
of it, and therefore the crushing of surfaces (for example turf) even without the system physically 
resting on it. The upper part of the sphere, on the other hand, would have an attractive gravitational 
force that produces a compression of the air with consequent heating, making possible also 
luminescence phenomena. The compression of the air induced in the upper part could in turn cause 
diffraction phenomena, making the contours of the hypothetical vehicle vague. 


Finally, the system can interfere with electronic systems, causing radio disturbances or inducing currents 
that destroy the instruments, or temporarily block their operation. In this case, normal motor vehicle 
engine locks, due to electromagnetic induction interference with the coils of the distributor, often 
reported during sightings, may come to mind. 


6) The Rainbow experiment: possible? 


Because we have already "discredited" ourselves enough in the eyes of the patient reader, coming to 
give one rational "explanation" to ufologically fantasies, why not go back to the primitive fantasy from 
which we started? 


We come, therefore, to the Rainbow experiment that inspired us, almost over 15 years ago, the bizarre 
that we have exposed. From a purely theoretical point of view, placing the solenoids on a sphere, rather 
than on a dome, as in the famous experiment, could generate an anti-gravity field centered on the 
center of the sphere. If, in principle, the solenoids are powered at high frequency and with high current 
intensities, the antigravity field could cause a deviation of the light towards the outside of the field, and 
not towards the inside as happens, for example, near to a traditional and intense attractive gravitational 
field such as that of a black hole. 


It goes without saying that, continuing along the path of almost imaginative speculations, there would 
also be effects on space-time. Again in theory, while in the vicinity of an attractive gravitational field of 
considerable size, time flows more slowly, in an artificial antigravitational field, time would pass faster, 
making the "outside world" appear to be practically stationary. The extravagance considered would 
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allow the ship to move at speeds that would be almost instantaneous to the outside world! There would 
also be further particular anomalies, due to the distance from the center of the sphere that produces 
the field. In fact, time, evidently, would run faster as you get closer to the center of the sphere, which 
basically means that the inside of the sphere would travel faster than the outside of the ship, with 
consequences that are difficult to imagine. 


Another, extraordinary result would be the possibility of building a time machine which, given the 
possibility of generating inverse gravitational fields, could flow in the opposite way, allowing trips to the 
past, and not just those in the future already contemplated by Einstein's relativity. 


7) Just a weird idea? 


It is to my amazement that, only a few days ago, during one of my wanderings through the telematic 
highways, | came across a disconcerting theory, moreover extremely well thought out, and with logical 
foundations that go far beyond my simple idea of symmetry. 

Well, the theory exposes result and equations not very dissimilar from those illustrated in this work. It 
bears the name of the German physicist Burkhard Heim, see: [Von Ludwige, 2001]. 


To synthesize it correctly is almost impossible, but we can trace the bottom lines and the logical path 
followed by Heim. The scientist's goal was to understand if Einstein's equations of General Relativity 
could be combined and made compatible with those of quantum physics, adopting appropriate 
mathematical devices and in particular a correct mathematics that was able to make to pass from the 
space of the tensors of the physics of macroscopic systems to that of the quantization of space-time, 
and therefore to what Heim calls the space of "selectors" for quantum physics. All without interruptions 
or breaks, but with a single system of equations. 


Well, Heim not only succeeds in his intent, but he does it by introducing an 8-dimensional space where, 
to the traditional 4 (3 for space and one for time), 4 more virtual ones are added. A space, which we 
could define "space of configurations", where all the possible forms of reality are allocated, the 
additional dimensions referring to the plane that describes the probability of changes in state. The 
equations would explain not only the possibility of considering Relativity and Quantum Mechanics as 
particular applications of them, but also of automatically inferring, as their solutions, the existence of 4 
types of particles: photons, neutrons, electric charges and gravitons , of which Heim calculates, again on 
the basis of his equations, the exact value of the respective constants. 

But he doesn't stop there. The equations applied to cosmology allow us to interpret what appears as the 
expansion of the universe as an effect of the expansion of the metron (quantum of space) and of the 
chronon (quantum of time), and therefore to calculate the initial moment corresponding to the birth of 
the Universe ( the theory does not foresee any Big-Bang). 


What, however, is more relevant for our purposes, is the application of this theory to the physics of 
electromagnetism, which leads to the following equations: 
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Where: 


I = gravitational field 


u = mesofield 
= gravitational permittivity in vacuum (1/4 ty=1.1910s?kg/m?) 
y = universal gravitational constant (y=6.67422x 10°! 1 n3/s?kg) B = Lac? (9.34 x 10°27 m/kg) 


c = light speed (3x10°ms) 
je = electric current density 


jm = mass current density 


Heim had worked, until 1954, at the Max-Planck-Institut in Goettingen, which he left due to a serious 
handicap that deprived him of the use of his eyes and hands. Between 1979 and 1984 he put his hand to 
a voluminous work (699 pages) in which he expounded the whole theory. When the volume came out 
practically no one remembered that Heim had already become famous in 1959 by proposing a new 
astronautic propulsion system. 


8) Conclusions 


Here | finished my theoretical work 21 years ago, actually taking up an idea that arose in the early 80's 
when | was attending university. 

At this point, one wonders if, in the light of the new observations coming from the world of 
astrophysics, we have not too soon and too easily embraced the thesis of the non-existence of the 
luminiferous ether since it seems to be back in vogue today, in the form of Superfluid Vacuum. 

After all, if the vacuum is a superfluid substance, one wonders if it is still correct to expect a drag effect 
like the one at the basis of the Michelson and Morley experiment in 1881, or if, instead, the absence of 
the drag phenomenon, alone, it is not sufficient to postulate the non-existence of the ether, as Einstein 
did to lay the foundations for the theory of Relativity. After all, we are talking about an instrumentation 
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of over a century ago and a "apparatus" measure the effect on a fluid with practically zero viscosity like 
vacuum. It should also be noted that relativistic and even quantum phenomena can be explained in 
hydrodynamics or in percolation mechanisms with the transition from superfluid to fluid at high speeds. 
The same interaction between gravity and electromagnetism, predicted and confirmed by the theory of 
relativity and explained by the curvature of space-time, could be connected to an interdependence of 
electric, magnetic and gravitational fields as an effect of a single hydrodynamic phenomenon, as well as 
foreseen in the equations in the work | have reproposed here. 
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Summary 

The present essay/literature compilation in part 1 of our studies, deals with a prominent problem in physics: how to 
reconcile relativistic and quantum mechanical theories for describing the fabric of reality, in relation to the origin and 
nature of gravity. Since Einstein, adequately, described gravity in general relativity as arising from a warping of space- 
time, nevertheless, hundreds of alternative theories have been forwarded in articles and books, albeit without 
finding definite clues. The development of quantum physics and search for mathematical defined quantum gravity 
revealed fundamental discrepancies with Einstein’s ideas, that could not be reconciled until today. So, science is still 
left with the major question as to the very origin of gravity, as well as to that of anti-gravity (or dark energy), both at 
the macro-cosmological and micro-(Planckian) levels. How and when in cosmic history were these “forces” 
generated, do they indeed constitute long-distance forces and do they imply (anti)- gravitational fields? Can gravity 
be generated by an excitation of such a gravitational field, producing gravity transferring wave/particles (the 
currently missing graviton in the standard model)? In addition, further questions were raised: should gravity be 
regarded as a fundamental and thus independent force or does it rather emerge from field interactions such as 
electromagnetism and zero-point energy? How is the relation with the known physical laws such as thermodynamics 
and entropy, as well as informational aspects of the fabric of reality? Should we see the latter in relation to gravity as 
background dependent, as in the known String theories, or as background independent as in the Spin network of 
Loop-Quantum Gravity? Finally, does the related unfolding of the cosmic quantum information require a quantum 
observer and, in this regard, is there a role for quantum mediated consciousness in the evolution of a self- 
reconstructive Universe, (to be treated in part 3 of our article). Its basis is an Acoustic Quantum Code of Resonant 
Coherence that connects and guides the fabric of reality from Cosmic to Planck scales. This represents a primordial 
power spectrum of discrete EMF frequencies, that was revealed by us in acoustic patterns in the CMB pattern, zero- 
point energy field, boson energy distribution at a step-wise unfolding of cosmic information at the birth of the 
universe, in energy distribution of gravitational waves and recently in brain micro-tubular oscillations in a state of 
coherent resonance with quantum fluctuations at the Planck scale. We submit that at symmetry breaking from 5D to 
4 D, oscillating phonons were manifest that can form quasi-particles with proton-electron pairs, together framed by 
us as polaron gravitones. Repulsive and attractive charge interactions of such composed gravitational units may 
produce Dark energy and Gravity respectively. Alternatively, similar charge interactions may occur in the process of 
Matter/Antimatter interaction, by which Gravity is being coupled to particle annihilation in the ZPE setting. This 
sound (phonon)- mediated creation of Gravity/Dark energy will be discussed by treating a variety of currently 
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formulated Gravity hypotheses. It will be shown that integrating a number of related aspects of the treated theories 
can, in principle, yield a comprehensive and unified Gravity theory on the basis of both Quantum physical and 
Relativity frameworks. This concept is shown to require a dynamic spacetime lattice constitution, coupled to toroidal 
geometry. The concerted hypotheses will be elaborated in part 2 of the present article. The present concept implies 
the birth of the gravitone as opposed to the graviton and pictures the becoming of our universe as an 
eternal symphonic manifestation. 
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1. Introduction and Organization of the Paper 


We earlier proposed that the universe was created out of three elemental and inter-convertible building blocks: 
Energy, Matter and Information (Meijer, 2012). In this follow-up article an analysis is carried out on the basic 
mechanisms inherent in the functioning of the living and conscious Universe, that seems permeated by an intrinsic 
intelligence (Meijer and Ivaldi, 2023). In this scenario, a primordial acoustic quantum code in the form of BSE- 
condensed polaron field is assumed to provide the conditions for the guided formation of the cosmos in which also 
Gravity and Dark energy forces were created (Meijer et al., 2020). As to the latter, we submit that primordial 
proton/ electron composite units, covered with multiple phonons (forming quasi-particles), exhibit internal 
attractive and external repulsive features, thereby, tentatively, generating the forces of gravity and anti-gravity 
(dark energy). 


Our earlier results indicate that the frequency pattern of the “Acoustic Quantum Code of Resonant Coherence” is 
fully in line with recently reported frequency values for cosmic gravitational waves, as well as for discrete 
oscillations of ZPE field, at the macro-scale (Meijer and Geesink, 2023). With regard to brain function, at the micro- 
scale, interestingly, an almost perfect frequency fit of our algorithm was recently revealed for brain microtubular 
oscillations (Meijer, 2023). These results on neuronal signaling, numerically supported the well known Orch-OR 
consciousness theory. The present results also confirm the recent Creation Field model for Life of Wong (Chow et 
al, 2022), who adopted our concept in their studies as a General Music Code. Consequently, the primordial Acoustic 
Quantum Code of Resonant Coherence, with its mathematical equations (earlier called the “Generalized Music 
Biophysical Principle), through high correlation with regard to EMF wave frequencies shows a striking congruence 
with various of the current concepts for consciousness: the Orch OR theory of Hameroff and Penrose, the 


Microtubule concept of Bandyopadhyay et al., The Life Creation model of Wong et al, the Event Horizon brain 
concept of Meijer et al., as well that of ZPE-mediated consciousness concept of Keppler et al., 2013 


This collective evidence, therefore reveals a scale invariant, and all-pervading guiding principle in the Universe. In 
this, a 4th spatial dimension is required, as proposed in current physics, implying, together with the time 
dimension, a 5-D universe. These features make the Universe, in principle, calculable by human technology and 
may, at first sight, imply an inherent potential in the role of artificial intelligence in the future becoming of the 
Universe. Of note, It is possible that in the far future advanced types of Al will be created that may allow a cosmic 
back-reaction in information processing (Meijer and Ivaldi, 2023). This may imply a reconstructive universe, either 
by retro-causal information flux from the future to present and past states, and/or enabling an integral simulation 
at the expected cosmic end of our Universe, (Meijer, 2023). The latter, on the basis of the collected information, 
may ultimately afford a new version of our universe, in a time-reversed mode. We hold that such a sound mediated 
process also played a role in biological evolution and the creation of first life. Our proposal points at an information 
field of harmonic sounds that actualizes the successive steps in the ongoing fabric of reality. This is envisioned 
through toroidal geometry, in which information, also of human experience, is retro-injected into a growing field of 
a collective cosmic memory (back reaction). 


This concept may be instrumental in the further study of macro- and micro-structures of our universe and can lead 
to a better insight in the evolution of life as well as the crucial role of universal consciousness as a crucial elemental 
intelligence of the cosmos. 


We earlier proposed that the universe was created out of three elemental and interconvertible building blocks: 
Energy, Matter and Information (Meijer, 2012). In the present work, we hold that gravity is a complex form of 
energy that can only be manifested in a quantized superfluid or fluid-crystal spacetime lattice, on the basis of 
moving oppositely charged and electromagnetically stabilized electron-proton wave/particle pairs. These are 
guided by a spectrum of photons/phonons with discrete EMF frequencies. This results in composite gravitational 
wave/particle units, conceived as phonon covered electron/proton, quasi- wave/particles, called Bi-polarons. 
Through their dynamic flow in the accelerating and expanding space-time matrix, they obtain a rotational character 
(vortex) as well as the essential spin of the constituting fermions. Multiple polaron-units undergo charge-mediated 
attraction or repulsion forces that either represent gravity or dark energy modalities, depending on their left-hand 
or right-hand vortices rotations as well as the local density of the quantum fluid lattice in which they are 
transported. All forms of elementary matter in the cosmos can therefore be seen as composed of multiples of the 
abovementioned electron/proton particle modes, rendering gravity/dark energy an intrinsic aspect of mass. 


The rotational and spin properties of the polaron units, as well as the phonon- guided flow of charges can be 
modeled by related trajectories in a toroidal geometry. The latter can also accommodate the relativistic 
perturbation of space-time as the intrinsic typical recursive surface bending of the torus and thereby integrates the 
gravitational mechanism of Einstein’s theory. We obviously need a lattice background to situate and express the 
phonon activity as a local distortion of the dynamic lattice space. This lattice, as proposed by Axelrod (see section 9 
),also enables to understand the vortex type of information processing as a sort of description of Zero point energy 
field and beyond, representing an implicate order guiding structure, The lattice is the most efficient type of energy 
storage, as proposed by Axelrod, 2023, but in our current opinion requires some type of primordial information to 
obtain its specific hexagonal form with toroidal flow at its edges. We submit that photons/phonons are created by 
the annihilation process of matter and antimatter (see my Fig. 2) and in the 5D setting of Wong, 2022 may 
represent the massless monopole spinorsinSD with opposing charge (see section 8). This information could be 


inherited from a previous version of our Universe (as conceived by Penrose, 1960;1967; 1999 or Steinhardt and 
Turok, 2002). 
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Figure 1: The Phonon guided Biolaron GravityConcept in a Nutshell 


The two oppositely charged polarons in Fig.1, are entangled and hold together by Coulomb forces, and are 
conceived as an electron that circles the proton. This unit will not collapse since it borrows sufficient zero-point 
energy energy to keep the electron cycling (Setterfield, 2002, Massie 2012). The magnetic component in Fig.1 (see 
blue circular arrows) is crucial for the supposed bipolarion/ bipolaron charge interactions, since the associated 
phonons represent, per definition, an electromagnetic field that is instrumental in aligning the two polaron units 
such that repulsive and attractive charge interactions can effectively be realized. In the absence of such fields the 
particular dipoles would be randomly oriented and no gravity/dark energy forces would be induced, (Hajdukovic, 
2014). This supports our idea of sound mediated gravity as connected to the term “Gravitone” as a prime mediator 
of Gravity. The important presence of the magnetic component for the confinement of the bi-polaron composite, 
implies that its electric component should be moving in the dynamic space lattice in order to generate the 
magnetic field. Such movement of quasi-particles can also be interpreted as an entropic displacement of 
information and therefore touches upon the the theory of Verlinde, 2013,2017, see section 4 of the present paper. 
He claimed that gravity is not an independent force but emerges as a compensatory reaction upon the holographic 
change in theposition of quantum information. A holographic approach on the origin of Gravity is also dominant in 
the innovative considerations of Haramein, Brown and Baker, 2018, (see section 5). 


It is of interest here that gravitational electron-positron dipoles in helical motion, (albeit without a phonon 
involvement), have been described earlier in several papers as recently reviewed by Clague, 2021, in an attempt 
to unify electromagnetic and Gravity forces. This is also the basis for description of the photon as a quantum 


entangled superluminal double-helix particle that, at passing near an atomic nucleus, is reconveted in an 
electron/positron pair, making the cyclic process closed ( Gauthier, 2019), see Fig. 2). 


In the present paper, we decided to treat the origin and dynamic expression of quantum gravity, by an intuitive and 
minimally algebraic, but rather geometric approach, on the basis of the following premises: 


1. Gravity/Dark Energy is related to phonon-guided dynamic flux of proton/electron charge, in the form of multiple 
and interacting Bi-polaron units, in a toroidal setting, producing quantum charge/spin mediated, attractive and 
repulsive force fields (see Fig.1) 

2. A permanent interaction of these Bi-polaron units with a crystalline fluid lattice of space-time, provides 
spacetime distortions that are instrumental in creating Gravity/Dark energy in a Relativistic context, enabling 
reconciliation of Quantum mechanical theory and Einstein’s Relativity concept. 


Dark Energy and Gravity Created from Phonons and Electron/ Proton Pairs æẹ Gravitational Bipolarons 
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Figure 2: The relation between 5D to 4D symmetry breaking with masslees +/- spinors in 5D (see Wong et al., 
2022), middle left), that provide the seeds for electrons and positrons in 4D, that by annihilation produce 
Phonons (in a superfluid quantum lattice (see Axelrod, 2022), and Photons (in a less dense quantum vaccum 
background), conceived as domains in the Zero-point energy field (see Haramein and Brown,2018 a, Fedi and 
Sbitnev, 2020, Haisch , Rueda and Puthoff, 2015) . The generated phonons give rise to the dual-Bipolaron 
composites as pictured in Fig. 1, that subsequently, by electromagnetic guiding evoke repulsive or attractive 
charge interactions, thereby creating Dark energy and Gravitational forces. 


3. The generation of Gravity/Dark Energy as long-distance force fields, can be modeled by a toroidal flux of phonon 
guided proton/electron pairs, thereby obtaining rotational and counter-rotational trajectories of gravitational/anti- 
gravitational energies. Through wormhole passage such units gravitational units become entangled and are 
subsequently scattered from the torus operator, to become holographically expressed in the further formation of 
space-time itself, bearing a superconductive homogeneous lattice in 5D. 


4. The basic quanta of Light (photons) and Sound (phonons) are bosonic particlesthat largely obey similar physical 
rules, being good analogs of each other (Sbitnev and Fedi and 2017; Meijer et al, 2022). 

5. It was realized by us that the polaron hypothesis, at least with regard to charge interactions, is closely related to 
a scheme in which the proton (see Fig.1) is replaced by the posively charged positron (the antimatter particle of the 
electron). This implies that the origin and nature of gravitation wold be directly coupled with the ZPE aspect of 
particle annihilation, (Fig.2). It is known that the electron/ positron collision generates energy in the form of 
photons/phonons. If the ZPE field , at least partly, consist of a superfluid quantum space, photons would behave as 
phonons in that compartment. Such phonons can be conceived as the very source of the polaron formation as 
pictured in the Fig. 1 scheme. 


Annihilations of particles with various masses will yield a spectrum of discrete phonon energies, compatible with 
our acoustic quantum code.As mentioned above, it is of interest that photons have been described in several 
studies (Gauthier, 2019, Clague, 2022) as composites of electrons and positrons, enabling the rematerialisation of 
these two particles. The latter demonstrates the cyclic process of matter formation and annihilation in the ZPE 
field, that intrinsically bears gravitational (photon part) and anti-gravitational aspects (phonon part, see Fig. 2).It is 
of great interest in this respect that recently phonons were found to bear negative energy, and exhibit anti- 
gravitational properties (Eposito et al., 2021) 


In Part 2 of this article, we will further treat our present concepts on Gravity and Dark Energy in more detail. 


2. Acoustic Quantum Code of Resonant Coherence: the Generalized Music Scale of 
Meijer and Geesink 


2.1 Introduction 

In previous work we proposed a phonon-guided biology (Meijer and Geesink, 2014), operating as a generalized 
acoustic code in a 5-D superfluid quantum space (Meijer et al, 2020). We have recently shown that our universe 
may have started by symmetry breaking from a homogenous manifold or sub-quantum space, yielding a Higgs-type 
of fermion and photon/phonon formation including the creation of toroidal operators in the constitution of space- 
time and life conditions (Meijer and Wong, 2021; 2022). We conceive that our universe was created from a 
previous version (rebound, circular model) and started on the basis of primordial information in a 5D 
configuration/phase space, exhibiting a scale invariant acoustic pattern. After symmetry breaking, a 4D manifold 
emerged as a vibrant sea of photons/phonon, and Higgs mediated formation of electrons and protons. Trough 
torus-guided matrix interactions, magnetic monopoles and quasi-wave/ particles such as polarons/solitons and 
polaritons were formed that provided the basis for the creation of the first hydrogen atom as well as Gravity and 
Anti-gravity forces (Meijer and Wong, 2021). 


The latter is conceived by us as modalities of bundled physical information generated by vortex/anti-vortex 
movement of gravitational mass elements in a toroidal setting. This paper therefore presents a novel theory that 
aims to reconcile relativistic and quantum-mechanical frameworks. 


The latter is based on a multiply connected universe, modeled by toroidal holographic topology, in which each 
discrete state of the quantum system encodes all the information stored in the primordial 5-D configuration space. 
Space-time is seen as created out of the toroidal flux of photon/phonon and polaron/soliton quantum activities at 
the subatomic level, generating dedicated holographic information that is stored as entangled quantum states of 


the collective elementary particles. Einstein’s theoretical framework links matter to energy, while gravity was 
approached by space-tine curvature. 
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Figure 3: The four building blocks of the present concept on the origin of Gravity and Anti-Gravity with toroidal 
geometry as the connecting principle 


We apply torus topology, intrinsically bearing positive and negative curvatures, to describe relativistic aspects, and 
take a Chern-Simons field approach to define quantum physics in a non-local, gauge invariant, modality (Meijer et 
al, 2022). We hold that the dual converging and diverging aspects of toroidal trajectories reflect gravitational and 
anti-gravitational aspects of reality. The gravitational waves are exhibited as open strings at both poles of the 
dynamic torus as left and right rotating vortices, in accordance with both Superfluid Gravity and M-string theory. 


The core of the present gravity concept is that toroidal geometry is instrumental in a primordial 5D to 4D symmetry 
breaking that generated composite proton-electron particles that are guided by an acoustic quantum code of 110 
discrete EMF frequencies, inherited from a preceding Universe. These primordial bipolar particles, being confined 
in magnetic monopole configurations, exhibit internal attracting and repulsive properties that we conceive as 
intrinsic modalities of Gravity and Dark Energy that implicitly will emerge from any atom in our reality. The 
particular dimensional transition my require a conscious observer. Since consciousness was earlier modeled by us 
as a holographic toroidal system with an information storing event horizon (Meijer and Geesink, 2017), the scale- 
invariant torus presents the connective principle in all of the (bio)-physical theories treated here and includes 
consciousness as a cosmological entity. 


Two, earlier defined, quantum wave equations, for coherent and incoherent quantum states, describe the phonon 
frequency distribution pattern by a Pythagorean-like sound equation. This aims to distribute ratios of 2:3 into 1:2 
on the musical scale. We showed earlier that this theory generates twelve invariant (Chern-normalized) space-time 
length dimensions: 1.0000, 1.0535, 1.1250, 1.1852, 1.2656, 1.3333, 1.4142, 1.5000, 1.5803, 1.6875, 1.7778, 
1.8984, that correspond with our harmonic series of coherent waves, in which the disordered incoherent wave 


frequencies are invariably located in between the coherent values, both being in line with Chern-Simons theory 
(Meijer and Geesink, 2022; Geesink, 2022). 


5D Primordial, Charge/Neutral, Polarons of Electrons/Protons and Phonons 
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Figure 4: The structure of Proton/electron pair (right above), forming polaron quasi-particles covered with 
phonons of various frequencies (left, below), that can also form BSE condensates (right below) and in entangled 
form are guided by the 12 tone general music code with octave hierarchy, over a large range of frequencies from 
Hz to GHz 


The formulations of the Standard Model and the String Theory describe a “landscape” of possibilities and do not 
provide a fixed choice of the gauge group. String Theory only describes 1D and 2D motions of strings and appears 
to be coherent, but what seems to be missing, is a clear description of the local nature of its underlying physical 
laws. Next to this, a discussion of anthropic arguments became possible, yet eigenvalue states, that survive 
interaction with the environment, have not been established. 


An analytical approach of the proposed quantum equation is possible by a normalization of the Chern topological 
invariants (Geesink, 2021c;2022; Meijer, 2022). Chern numbers could be grouped into twelve fundamental 
numbers of n-component systems and expressed by a Pythagorean like equation: how to divide ratios of 2/3 into 
ratios of 1/2. Consequently, all quantum coherent inanimate systems and healthy animate processes can be 
described by 12 typical topological invariants, (Fig.4), or called space-time dimensions: 1.0000, 1.0535, 1.1250, 
1.1852, 1.2656, 1.3333, 1.4142, 1.5000, 1.5803, 1.6875, 1.7778, 1.8984. The gauge invariant of the Higgs Boson 
estimated by us, amounts 9.8166 107° meter and can be considered as a fixation of the proposed toroidal gauge 


group. All calculated energy stacks can be positioned at a torus and are arranged according to an alternating 
ordering of entangled toroidal geometries (ordered/coherent) and disentangled (chaotic) stacks and have a semi- 
harmonic behavior. The quantum model of coherence and in- or de-coherence shows a direct relation with the 
nature of a spectrum of physical processes like: Bose Einstein condensates, Energy distribution of Bosons and 
Fermions, Einstein Podolsky Rosen experiments, Quantum Hall effects, Superconductors, masses of Bosonic and 
Fermionic elementary particles and EMF frequencies of the Zero-point energy field. The developed toroidal 
quantum code envisions a bridge between the quantum description of typical inanimate materials and life systems 
resembling the homogeneous 5D universe creation model of Wong, whereas gravity is quantized, in a way similar 
to photons (Meijer et al, 2020; Meijer and Wong, 2020, 2021a, 2021b). 


3. Quantum Gravity Research: Strings, Quantum Loops and Spin in Holographic Space- 
time Workspace Models 


Gravity, or gravitation, is a natural phenomenon that we experience each day but of which the origin is still poorly 
defined. It is related to mass and energy and is by many regarded as a fundamental force, but even the latter is 
presently debated. On Earth, gravity gives weight to physical objects, and the Moon's gravity causes the tides of the 
oceans. The gravitational attraction of the original gaseous matter present in the Universe after its start, is 
supposed to have been instrumental in the forming stars and grouping them together into galaxies, and other 
large-scale structures in the Universe. Gravity is quite accurately described by the general theory of relativity, which 
describes gravity not as a force, but as a consequence of masses moving along geodesic lines in a 
curved spacetime caused by the uneven distribution of mass. General relativity, also known as the general theory 
of relativity, is the geometric theory of gravitation published by Albert Einstein in 1915 and generalizes special 
relativity and refines Newton's law of universal gravitation, providing a unified description of gravity as a geometric 
property of space and time or four-dimensional spacetime. In particular, the curvature of space-time is directly 
related to the energy and momentum The relation is specified by the Einstein field equations, a system of partial 
differential equations. 


Some predictions of general relativity differ significantly from those of classical physics, especially concerning the 
passage of time, the geometry of space, the motion of bodies in free fall, and the propagation of light. Examples of 
such differences include gravitational time dilation, gravitational lensing, the gravitational redshift of light, 
the Shapiro time delay and singularities/black holes. The predictions of general relativity in relation to classical 
physics have been confirmed in all observations and experiments to date. Although general relativity is not the 
only relativistic theory of gravity, it is the simplest theory that is consistent with experimental data. Unanswered 
questions remain, the most fundamental being how general relativity can be reconciled with the laws of quantum 
physics to produce a complete and self-consistent theory of quantum gravity; and how gravity can be unified with 
the three non-gravitational forces—strong, weak, and electromagnetic forces. 


3.1 Quantum Gravity: Introduction 


Quantum gravity is the branch of physics that seeks to describe gravity using the principles of quantum mechanics. 
Currently, a dominant approach to quantum gravity is string theory, which models elementary particles not as zero- 
dimensional points but as one-dimensional objects called strings. In the AdS/CFT correspondence, one typically 
considers theories of quantum gravity derived from string theory or its modern extension, the socalled M-theory. 


In the language of modern physics, one says that spacetime is four-dimensional. One peculiar feature of String 
theory and the related M-theory is that these theories require multiple extra dimensions of spacetime for their 
mathematical consistency: in String theory space-time is proposed to be ten-dimensional, while in M-theory even 
eleven-dimensional seem to be required. Yet these conditions purely stem from the mathematical approaches and 
direct observational proof for this complex geometry is lacking. Quantum gravity theories appears in the so called 
AdS/CFT correspondence and are typically obtained from String and M-theory by a process known as 
space compactification. This produces a theory in which spacetime has effectively a large number of dimensions in 


which the extra dimensions are "curled up into very small space compartments, 
(https://en.wikipedia.org/wiki/Quantum_ gravity). 


Gravity can be regarded as subject to the deterministic principles of classical physics, with the gravitational field 
obeying Newton’s law or Einstein’s equations. The gravitational field can be treated as a quantum field and 
determine the implications of such treatment for experimental observables. It has been found that falling bodies in 
gravity are subject to random fluctuations whose characteristics depend on the quantum state of the gravitational 
field. A stochastic equation has been derived for the separation of two falling particles, and such fluctuations may 
be measurable at gravitational wave detectors, providing at least some quantization of gravity, enabling the 
relative important properties of its sources. But most of the current theories, either from a relativistic or quantum 
mechanical perspective (see Table 1) suffer from more or less severe problems. For example, attempts to extend 
the Standard Model or other quantum field theories by adding modalities of gravity carrying gravitons run into 
theoretical difficulties at energies close to or above the Planck scale. This is because of infinities arise and 
technically, gravitation is not renormalizable. One possible solution is to replace gravitational particles with 
strings(Parikh et al. 2021). 


From Geesink, 2022: In 1916, Karl Schwarzschild published an exact solution to Einstein’s field equations for the 
gravitational field outside a spherically symmetric body. The Schwarzschild solution determined a critical radius, for 
any given mass where the escape velocity equals, the speed of light. The region where is typically denoted as the 
horizon or event horizon and is given by the definition: 


2Gm 
r= 


s ? 
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where G is the gravitational constant, c the velocity of light and m the mass. Schwarzschild solution to Einstein’s 
field equations results in extreme curvature at the origin and the horizon of a black hole, it is widely utilized to give 
appropriate results for many typical applications from cosmology to planetary physics. An open question is whether 
it is possible to describe small-scale interactions of gravity quantum mechanics. General relativity describes large- 
scale bulk properties whereas quantum mechanics is supposed to provide the framework for describing the 
smallest scale interactions of matter. One path is to describe gravity in the framework of quantum field theory 
(GFT), which has been successful to accurately describe other fundamental interactions. The electromagnetic force 
arises from an exchange of virtual photons, whereas the QFT description of gravity is supposed to consist of an 
exchange of virtual gravitons. Spin is deeply connected to the microscopic structure of spacetime as reflected by 
the Dirac equation for Dirac spinor field representing the fermions (Dirac, 1928). Penrose had considered that spin 
might be more fundamental than spacetime and invented spinor and twistor algebras for a combinatorial 
description of spacetime geometry (Penrose, 1960, 1967). Bohm and Hiley generalized the twistor idea to Clifford 
algebra as a possible basis for describing Bohm’s “implicit order” (Bohm, 1984). Recently various spin foams have 
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been formulated as extensions to Penrose’s spin networks for the purpose of constructing a consistent theory of 
quantum gravity (Smolin, 2002; Alexander and Smolin,2021 Okuda, 2021). 


Theories of Gravitation 
Quantum Gravity Theories Relativistic Theories 


AdS/CFT correspondence ADM energy 


Amplituhedron Alternatives to general relativity 
An Exceptionally Simple Theory of Everything AQUAL 


Canonical quantum gravity Bimetric gravity 
Causal dynamical triangulation Conformal gravity 


Causal sets Cosmological perturbation theory 

Doubly special relativity Einstein Gravity in a Nutshell 

Dual graviton Einstein—Cartan theory 

Entropic gravity Gravitoelectromagnetism 

ER = EPR Hoyle—Narlikartheory of gravity 

Euclidean quantum gravity Higher-dimensional Einstein gravity 

Graviton Hoyle—Narlikartheory of gravity 

Loop quantum gravity Induced gravity 

M- (String) theory Infinite derivative gravity 

Noncommutative geometry Lovelock theory of gravity 

Quantum cosmology Massive gravity 

Superfluid Quantum Space Gravity Modified Newtonian dynamics 

Weinberg—Witten theorem Scalar—tensor—vector gravity 

Wheeler—DeWitt equation Tensor-scalar-vector theory 

Twistor theory Supergravity 
Tensor—vector-scalar gravity 


Table 1 : Some of the well-known theories in Gravity research 


Burinskii, 2006, showed that in spite of the weakness of the local gravitational field, the gravity for a spin % 
fermion, as derived using the classical Kerr-Newman Kerr solution (Kerr’s Gravity), has very strong stringy, 
topological and non-local action on the Compton distances of the fermion, polarizing the space-time and 
electromagnetic field and controlling the basic quantum properties of the fermions. Kerr’s Gravity may suggest 
possibly deep connections between the mass-energy relationship of matter and the quantum properties of 
particles (Burinski, 2006). It has been demonstrated that the entanglement harvested by two atoms depends on 
the frequency of the gravitational wave, showing resonance effects when the energy gap of the detectors is tuned 
to the frequency of the gravitational wave. This suggests that the entanglement signature left by a gravitational 
wave may be useful in characterizing its properties, and potentially useful in exploring the gravitational-wave 
memory effect and gravitational-wave induced decoherence (Xu, 2020). 


3.2 Gravitons: Carriers of Gravitation? 

In theories of quantum gravity, the graviton is the hypothetical quantum of gravity, an elementary particle that 
mediates the force of gravitational interaction. As mentioned above, there is no complete quantum field theory of 
gravitons due to an outstanding mathematical problem with renormalization in general relativity. In string theory 
the graviton is a massless state of a fundamental string. If it exists, the graviton is expected to be massless because 
the gravitational force has a very long range and appears to propagate at the speed of light. The graviton could be a 
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spin-2 boson because the source of gravitation is the stress—energy tensor, a second-order tensor. In fact, it can be 
shown that any massless spin-2 field give rise to a force indistinguishable from gravitation. This result suggests that, 
if a massless spin-2 particle would be discovered, it might be identified as a graviton (Freeman, 1973). 


String theory predicts the existence of gravitons and their interactions. A graviton in perturbative string theory is a 
closed string in a very particular low-energy vibrational state. The scattering of gravitons in string theory has been 
computed from the correlation functions in conformal field theory, as dictated by the AdS/CFT correspondence, or 
from matrix theory (https://en.wikipedia.org/wiki/Graviton). Branes are dynamical objects which can propagate 
through spacetime according to the rules of quantum mechanics and generalize the notion of a point particle to 
higher dimensions. A feature of gravitons in string theory is that, as closed strings without endpoints, they would 
not be bound to branes and could move freely between them. If we live on a brane (as hypothesized by brane 
theories), this "leakage" of gravitons from the brane into higher-dimensional space could explain why gravitation is 
such a weak force. However, if gravitons were to move completely freely between branes, this would dilute gravity 
too much, causing a violation of Newton's inverse-square law. To combat this, Lisa Randall proposed that a three- 
brane would have a gravitational pull of its own, preventing gravitons from drifting freely, possibly resulting in the 
diluted gravity we observe, while roughly maintaining Newton's inverse square law (Randall, 2005). LIGO and Virgo 
collaborations' observations have now directly detected gravitational waves. Others have postulated that graviton 
scattering yields gravitational waves as particle interactions yield coherent states (Senatore, 2014). 


3.3 Albert Einstein and Gravity 


In Einstein’s theory of general relativity, a theory of gravitation developed by Einstein in the years 1907-1915, the 
physical consequences of gravitational fields are stated in the following way. Space-time is a four-dimensional non- 
Euclidean continuum, and the curvature of the Riemannian geometry of space-time is produced by or related to the 
distribution of matter in the world. Particles and light rays travel along the geodesics (shortest paths) of this four- 
dimensional geometric world. Einstein’s general relativity is a field theory, according to which the acceleration due 
to gravity is a purely geometric consequence of the properties of space-time in the neighborhood of attracting 
masses. The development of general relativity began with the equivalence principle, under which the states of 
accelerated motion and being at rest in a gravitational field (for example, when standing on the surface of the 
Earth) are physically identical. In Einstein’s theory of special relativity, inertial mass is a manifestation of all the 
forms of energy in a body, according to his fundamental relationship E = mc’, E being the total energy content of a 
body, m the inertial mass of the body, and c the speed of light. Dealing with gravitation, then, as a field 
phenomenon, the weak principle of equivalence indicates that all forms of nongravitational energy must identically 
couple to or interact with the gravitational field, because the various materials in nature possess different 
fractional amounts of nuclear, electrical, magnetic, and kinetic energies, yet they accelerate at identical rates. In 
1915, he devised the Einstein field equations which relate the curvature of spacetime with the mass, energy, and 
any momentum within it and is related to the following formula, derived from Einstein’s gravitational theory: 


Einstein's field equations 


87G 
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On the left-hand side is the Einstein tensor, which is symmetric and a specific divergence-free combination of the 
Ricci tensor and the metric. On the right-hand side, is the energy-momentum tensor. G is the gravitational constant 
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and c the speed of light in vacuum. Despite of the clear geometric meaning of the Einstein tensor, the origin of this 
relation remains unknown. 


3.4 Penrose Twistor Theory and Gravity 


Twistor theory has been developed by Roger Penrose and his colleagues since the 1960s (Penrose.,.....). He realized 
that using the space-time continuum picture to describe physical processes is inadequate not only at the Planck 
scale of 10” cm but also at the much larger scales of elementary particles, or perhaps atoms, where the quantum 
effects become important. (Penrose, 1960, 1067, 1999). 


Figure 5 A: Penrose Twistors Figure B: Nested Torus 


He believed that space-time is created out of quantum processes themselves at the subatomic level. His 
mathematical tool was geometry instead of differential equations. However, space-time descriptions of the normal 
kind have been used at the atomic or particle level for long time with extraordinary accuracy. 


The initial attempt to formulate discrete space-time used spinor as the building block. The spinor is a mathematical 
object that can be used in the quantum theory to describe the spin of the elementary particles. It is the simplest 
quantum object having only two possible states - spin up or spin down. It is argued that if the distinction between a 
spin up and a spin down is to have meaning within a quantum theory set in empty space, it seems to imply the 
spinors actually create their own spaces - a sort of quantum version of the more familiar space-time. Each spinor 
would therefore have associated with it a sort of primitive space. Two spin networks would not join smoothly like 
the impossibility of covering a curved space by a patchwork of small, flat spaces. This is taken to mean that the 
overall space is curved or called curvature of space. 


In the limit, when the number of spinors becomes infinite; a continuous picture of space arises. Even though this 
still is considered to be an innovative concept, at the end, it seems not useful for the unification of quantum theory 
with geometry, since the space model is static and nonrelativistic, and it contains no sense of distance or of 
separation. However, the idea of spin network has become a key concept in Loop quantum theory (see Twistor 
Theory (universe-review.ca). Indeed, the twistor picture is very different from that for the superstring, but Witten 
employed Twistor algebra in an attempt to reduce the number of exta dimensions required in the M-theory 
(Witten, 2004), probably realizing that Twistor space offers a multi-dimensional modality, see Fig.5B, that also 
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shows that the Twistor model (Fig.5A) exhibits similarities with the nested-torus resonance geometry that has 
more dynamic features as, for instance, used by Haramein, 2012 and later also by us, Meijer et al., 2020). 


3.5. Gravity in Relation to AdS/CFT Correspondence, String and Quantum-loop Theories 


The anti-de Sitter (Ads)/conformal field theory correspondence, sometimes called Maldacena duality or 
gauge/gravity duality, is a conjectured relationship between two kinds of physical theories. On one side are anti-de 
Sitter spaces (AdS) which are used in theories of quantum gravity, formulated in terms of string theory or M-theory. 
On the other side of the correspondence are conformal field theories (CFT) which are quantum field theories, 
including theories like the Yang—Mills theories that describe elementary particles. Yang—Mills theory is a gauge 
theory based on a special unitary group SU(N), or more generally any compact, reductive Lie algebra. Yang—Miills 
theory seeks to describe the behavior of elementary particles using these non-abelian Lie groups and is at the core 
of the unification of the electromagnetic force and weak forces (i.e. U(1) x SU(2)), as well as quantum 
chromodynamics, imcluding the theory of the strong force (based on SU(3)). 


The duality theory may represent an advance in the understanding of string theory and quantum gravity. This is 
because it provides a non-perturbative formulation of string theory with certain boundary conditions and because 
it is a successful realization of the holographic principle (t’ Hooft, 1993, 2000; Susskind 2008). It also provides a 
toolkit for studying strongly coupled quantum field theories. Much of the usefulness of the duality results from the 
fact that it is a strong-weak duality: when the fields of the quantum field theory are strongly interacting, the ones in 
the gravitational theory are weakly interacting. In the AdS/CFT correspondence, one considers, in addition to a 
theory of quantum gravity, a certain kind of quantum field theory called a conformal field theory (CFT). This is a 
particularly symmetric and mathematically well-behaved type of quantum field theory. Such theories are often 
studied in the context of string theory, where they are associated with the surface swept out by a string 
propagating through spacetime, and in statistical mechanics, where they model systems at a thermodynamic 
critical point (Ads/CFT, Wiki). 


In the AdS/CFT correspondence, one considers string theory or M-theory on an anti-de Sitter background. This 
means that the geometry of spacetime is described in terms of a certain vacuum solution of Einstein's 
equation called anti-de Sitter space. In elementary terms, anti-de Sitter space is a mathematical model of 
spacetime in which the notion of distance between points (the metric) is different from the notion of distance in 
ordinary Euclidean geometry. It is closely related to hyperbolic space, which can be viewed as a disk, see Fig. 6. 


When Albert Einstein protested against a “spooky” long-distance connection between particles, he wasn’t thinking 
about his general theory of relativity, describing how gravity emerges when massive objects warp the fabric of 
space and time. Quantum entanglement, the source of Einstein’s dismay, typically concerns tiny particles that 
contribute insignificantly to gravity. Yet, Van Raamsdonk, 2010, 2016 suspects that entanglement and spacetime 
are actually linked. In 2010, he calculated that space without entanglement couldn’t hold itself together, and 
asserted that quantum entanglement may the binding component of the cosmic spacetime tapestry. Following the 
initial skepticism, many agree now with the idea that entanglement shapes spacetime, in the sense that space is 
emergent from deep underlying physics In 2012, another provocative paper presented a paradox about entangled 
particles inside and outside a black hole: those entangled particles are connected by wormholes, a sort of 
spacetime tunnels imagined by Einstein earlier : entanglement isn’t the spooky long-distance link that Einstein 
thought it was, it is rather an actual bridge linking distant points in space. 
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Figure 6: Three-dimensional anti-de Sitter space is like a stack of hyperbolic disks, each one representing the state 
of the universe at a given time. The resulting spacetime looks like a solid cylinder. This image shows 
a tessellation of a disk by triangles and squares. One can define the distance between points of this disk in such a 
way that all the triangles and squares are of the same size, and the circular outer boundary is infinitely far from 
any point in the interior. It looks like a solid cylinder in which any cross section is a copy of the hyperbolic disk. 
Time runs along the vertical direction in this picture. The surface of this cylinder plays an important role in the 
AdS/CFT correspondence. As with the hyperbolic plane, anti-de Sitter space is curved in such a way that any point 
in the interior is actually infinitely far from this boundary surface, (Maldacena, 2005). 


Scientists are now pondering whether the universe itself is a vast quantum computer that safely encodes spacetime 
in an elaborate web of entanglement. General relativity describes how spacetime works; this new research may 
reveal where spacetime comes from and what it looks like at the small scales governed by quantum mechanics. 
Entanglement could be the secret ingredient that unifies these supposedly incompatible views into a theory of 
quantum gravity, enabling physicists to understand conditions inside black holes and in the very first moments after 
the Big Bang. Van Raamsdonk’s 2009 insight rooted in the math of the holographic principle, the idea that the 
boundary enclosing a volume of space can contain all the information about what’s inside. In 1998, Maldacena, 
perceived an intriguing example of what the holographic principle could reveal about the universe. He started with 
anti-de Sitter space, which resembles the universe’s gravity-dominated spacetime but also has some strange 
attributes. It is curved in such a way that a flash of light emitted at any location eventually returns to where it 
started. And while the universe is expanding, anti-de Sitter space neither stretches nor contracts. Because of these 
features, a chunk of anti-de Sitter spacetime (see Fig.6) with four dimensions (three spatial, one time) can be 
surrounded by a three-dimensional boundary. 


Maldacena, 2003, considered a cylinder of anti-de Sitter spacetime. Each horizontal slice of the cylinder 
represented the state of its space at a given moment, while the cylinder’s vertical dimension represented time. 
Maldacena surrounded his cylinder with a boundary for the hologram. The boundary “label, observed the rules of 
quantum mechanics, with no gravity. Yet, gravity described the space inside containing the cylinder. Maldacena 
showed, that the quantum interactions on the boundary perfectly described the anti-de Sitter space it enclosed. 
Maldacena added entanglement to the holographic equation in 2003. He considered the space holding two black 
holes, connecting the black holes with a wormhole: a tunnel through spacetime first proposed by Einstein and 
Nathan Rosen in 1935. 
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Figure 7: Particles radiated from a black hole may sustain two kinds of links with the black hole’s interior: a 
quantum connection called entanglement and a tunnel through space called a wormhole. 


Maldacena, 2005, looked for a way to create the equivalent of that spacetime connection, employing 
entanglement. Like a wormhole, quantum entanglement links entities that share no obvious relationship. An 
electron can seemingly be spinning up and down simultaneously, a state called superposition, until a measurement 
provides a definitive answer. But if two electrons are entangled, then measuring the spin of one enables an 
experimenter to know what the spin of the other will be, even though the partner electron is still in a superposition 
state. This quantum link remains even if the electrons are separated by meters, kilometers or light-years. 


In the context of the holographic principle, entanglement is equivalent to physically tying potions of spacetime 
together. Inspired by this entanglement-spacetime link, Van Raamsdonk wondered just how large a role 
entanglement might play in shaping spacetime. He considered a blank one, which corresponded to an empty disk of 
anti-de Sitter space. But he knew that because of quantum mechanics, empty space is never truly empty. It is filled 
with pairs of particles that blink in and out of existence. And those fleeting particles are entangled. So Van 
Raamsdonk drew an imaginary line bisecting his holographic label and then mathematically severed the quantum 
entanglement between particles on one half of the label and those on the other. He discovered that the 
corresponding disk of anti-de Sitter space started to split in half. It was as if the entangled particles were hooks that 
kept the canvas of space and time in place; without them, spacetime pulled itself apart. The support came in 2012, 
when Almeiri et al., 2013, who wrote a paper, challenging conventional wisdom about the event horizon, a black 
hole’s point of no return. 


In the 1970s, theoretical physicist Stephen Hawking, 1975, showed that pairs of entangled particles, the same kinds 
Van Raamsdonk later analyzed on his quantum boundary, can get split up at the event horizon. One falls into the 
black hole, and the other escapes as what’s known as Hawking radiation. The process gradually lowers the mass of 
a black hole, ultimately leading to its demise. However, if black holes would disappear, so would the record of 
everything that ever fell inside. Realize that Quantum theory maintains that information cannot be destroyed. By 
the 1990s, Susskind, 1993, had proposed resolutions of the issue. Matter and energy may fall into a black hole, but 
from the perspective of an outside observer, that stuff does not the event horizon; it seemingly teeters on the 
edge. As a result, the event horizon becomes a holographic boundary containing all the information about the 
space inside the black hole. Eventually, as the black hole shrivels away, that information will leak out as Hawking 
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radiation. In principle, the observer could collect the radiation and piece together information about the black 
hole’s interior. 


Susskind, 2008, spent years trying to show that information wasn’t lost inside a black hole; then one day he 
received a cryptic email from Maldacena, saying “ER = EPR. Maldacena and Susskind argued that a wormhole, at 
least technically, is an Einstein-Rosen bridge, or ER is the spacetime equivalent of quantum entanglement. (EPR 
stands for Einstein, Boris Podolsky and Rosen, authors of the 1935 paper that belittled entanglement.) That means 
that every particle of Hawking radiation, no matter how far away it is from where it started, is directly connected to 
a black hole’s interior via a shortcut through spacetime. Susskind and Maldacena envisioned gathering up all the 
Hawking particles and bringing them together until they collapse into a black hole. That black hole would be 
entangled, and thus connected via wormhole, with the original black hole, (Fig.7). 


It’s one thing to say the universe constructs spacetime through entanglement, it’s another to show how the 
universe does it. Those assignments has been treated by Preskill,1997, who ccme to view the cosmos as a colossal 
quantum computer. For two decades scientists have worked on building quantum computers that use information 
encoded in entangled entities, such as photons or tiny circuits, to solve problems intractable on traditional 
computers, such as factoring large numbers. Quantum computers work by exploiting components that are in 
superposition states as data carriers: they can essentially be 0’s and 1’s at the same time. But superposition states 
are very fragile. But physicists responded by creating a protocol called quantum error correction. Instead of relying 
on one particle to store a quantum bit, scientists spread the data among multiple entangled particles. The 
polarizations of entangled are initially uncertain, in essence they are horizontal and vertical simultaneously. 


Preskill’s team showed how the entanglement of multiple particles on a holographic boundary perfectly describes a 
single particle being pulled by gravity within a piece of anti-de Sitter space. Maldacena says this insight could lead 
to a better understanding of how a hologram encodes all the details about the spacetime it surrounds. While anti- 
de Sitter space offers physicists the advantage of working with a well-defined boundary, the universe doesn’t have 
a straightforward label. It is not clear how to define a holographic theory for our universe,” Maldacena, 2005, 
wrote : “There is no convenient place to put the hologram.” If armed with such a theory, physicists could dig into 
mysteries such as the state of the infant universe, when matter and energy were supposed to be packed into an 
infinitesimally small space, or alternatively originated from a previous universe in a cyclic mode. 


4. Entropic Gravity by Erik Verlinde and other scientists 
4.1 Introduction 


Entropic gravity, (Fig.8), also known as Emergent gravity, is a theory in modern physics that describes gravity as 
an entropic force, a force with macro-scale homogeneity but which is subject to quantum-level disorder, and not 
a fundamental interaction. The theory, based on string theory, black hole physics, and quantum information 
theory, describes gravity as an emergent phenomenon that springs from the quantum entanglement of small bits 
of spacetime information. As such, entropic gravity is said to abide by the second law of thermodynamics under 
which the entropy of a physical system tends to increase over time. 
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Entropic Gravity of Verlinde and others 
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Figure 8: A: Equations of Verlinde in a holographic information context. B: Entanglement of particles inside and 
outside the Event Horizon C: Holographic (fractal} space-time geometry D: Entropy of black holes by Bekenstein 
E: Gravitational interactions of two masses 


Currently, we view gravity as a fourth fundamental force, and theories such as Loop Quantum Gravity (LQG) and 
others below, are examples of attempts at fusing the Standard Model of particle physics, (which incorporates the 
other 3 fundamental forces) with gravity, in a synthesis called, unsurprisingly: Quantum Gravity. So far, this fusion 
has not been achieved, either by String Theory, (which may be suitable as a quantum gravity theory contender 
depending, amongst other topics, as to how much importance you ascribe to Background Independence), nor by 
LQG, nor by another possible Quantum Gravity explanation: Twistor Theory. One way around this issue is to 
postulate that gravity is not as fundamental as the Standard Model forces, but instead is a consequence of known 
fundamental interactions. The papers of Verlinde, 2011; 2016, described this idea, and claims that if it is true, it 
may solve the dark matter mystery. To follow the idea, you need to know the fundamentals, and consequences of 
the 2nd Law of Thermodynamics, which underlies the concept of entropy. The idea here that gravity is related to 
entropy, as it is understood in terms of information contained within a system. The more information required to 
describe a system, the more entropy it has. (Fig.8). 


Verlinde brings in the idea of the Holographic Principle to link thermodynamics and information. Moving the 
objects within a system, (stars, particles, galaxies, depending on the system), alters the entropy of that system and 
this can be linked to the information needed to describe the system, and thus it's entropy. Verlinde's paper 
describes what could be called an effective Entropic Force, that mimics gravity (as we currently understand it) and 
derives Einstein's equations of general relativity exactly. 
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4.2 Gravity from Information 


What are the ‘atoms’ of space-time? To understand gravity as a thermodynamic effect, we need to search for the 
building blocks of the space around us. An important lesson from this research is that ultimately it does not really 
matter what the atoms of the space-time actually look like. We do not need to know the type of molecules or how 
the atoms in these molecules are actually arranged. Much more important is understanding the total number of 
molecules or the freedom of movement that these molecules have. In other words: we are interested in the 
information that the molecules carry with them. And the situation is the same for gravity: in a sense, we can see 
the information itself as the fundamental building block,(Meijer, 2033 2012). In quantum physics, however, 
information behaves differently to our expectations. In classical physics, a single unit of information is always 
located in one particular location. The ‘computer bits’ of classical physics are the properties of individual particles, 
which are situated at well-defined locations. In quantum mechanics, however, information can also be shared by 
different particles, a phenomenon that is known as entanglement. Information may, for example, be hidden in a 
particle pair, with one half located here on earth and the other half on the moon. Quantum information is not 
localized! The picture that emerged is that space and time at the quantum level consist completely of, and ina 
sense even originate from, non-localized information. How can we understand this rather science-fiction-like 
concept? 


4.3 Conclusions: 


Emergence, the creation of gravity on a large scale from the distribution of information on a small scale, addresses 
three problems at the same time. But, can Verlinde’s ideas be put to the test? They certainly can: we have seen 
that his theory not only offers qualitative descriptions, but also provides quantitative formulas that can be verified 
through observational data. Of note, Leiden Observatory statistically observing the lensing effect of gravitational 
fields at large distances from the centers of more than 33,000 galaxies found that those gravitational fields were 
consistent with Verlinde's theory. Using conventional gravitational theory, the fields implied by these observations 
(as well as from measured galaxy rotation curves) could only be ascribed to a particular distribution of dark matter. 
Yet, a number of other astronomical studies did not seem to favor Verlinde’s theory (see Entropic Gravity, 
Wikipedia). One major open question, for example, is how the dynamics of the universe enters into his 
formulation: can this theory also offer an accurate description of the history of the universe and the movement of 
matter and ‘dark matter’ over the course of time? Can it be used to explain the properties of cosmic background 
radiation, the light coming from the early universe that we are still observing today ? Whatever the case may be, 
Erik Verlinde’s ideas offer an interesting alternative view to decades-old fundamental problems concerning gravity. 


5. Gravity from 5D Symmetry Breaking and its Relativistic Aspects by Wong et al. 


Abstract: 

Kai Wai Wong, Peter C.W. Fung and W. K. Chow have earlier proposed a Grand Unified Field Theory Model 
representing an important concept on the basis of a 5D model of the Universe (Wong et al., 2014). Subsequently, 
they submitted a comprehensive theory on the creation of first life conditions on the basis of current physics and 
cosmology, (Wong et al., 2019; 2021). Recent studies by Meijer and Wong, 2021, show that the creation of life 
can be conceived as being guided through a symmetry breaking of condensed (charge neutral, massless) bosons 
from the 5D informational manifold (Fig.9). The particuar “Diagonal Long Range Ordered” bosons represent the 
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monopoles from the Maxwell magnetic monopole potential, a solitonic eigenstate of the homogenous 5-D 
manifold, that through Perelmann mapping generates toroidals, instrumental in the formation bio-rings including 
the nitrogenous bases of RNA and DNA. The retained EMF from these monopole bosons within the RNA and DNA 
can interact with the molecular entities of life, such as H2O, carbon and nitrogen, by inducing mobile positive 
valence band hole charges in the molecules. This provides an off-diagonal-long-range ordered superconducting 
phase that enables cell grow and survival in its thermal environment. It is finally concluded that all matter, from 
galaxies through life creation therein, is derived from scale invariant information transfer, expressed at the 
holographic event horizons of each individual cosmic entity, a process that was intended to be verified and 
observed by the intelligent subjects of its own creation. 
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Figure 9: The present concept on the evolution of a complete cell from proto-cells in a nutshell: The 5-D to 4-D 
symmetry breaking results in generation of magnetic monopoles (left above) and photons/phonons (right) in the 
Zero-point Energy Field context, together with the essential Torus-operator for energy guiding (middle above). 
Water-molecule structure exhibit torus topology and hexagonal water-clusters, containing freely moving proton 
antennas are structured by interaction with discrete photo/phonon frequencies. Solitons (polarons) are 
longitudinal waves formed by electrons coated by phonons (quasi-particles), that promote coherent vibrations of 
cell components (middle right) and interact with poly-peptide chains to guide the process of 3-D folding to 
functional proteins (right below). In biological evolution, first life proto-cells are informed by discrete EMF waves 
that are generated by metal-doped phyllo-silicates (clay materials) that function as semi-conducting wave 
transmitters and also can catalyse polymerization of nucleotides to primary RNA/DNA. DNA spatial structure 
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with its nucleobases is depicted on the left below and its formation and dynamic constitution is guided by specific 
magnetic monopoles energies (see left part of figure). DNA exhibits a specific vibration pattern that is 
instrumental in cellular function and forming of a life-memory information store, that holographically steers the 
holonomic cell and intercellular communication (Meijer and Wong, 2021). 


Fermat’s Last Theorem is generalized to Six Dimension by including Temperature as an imaginary component of 
time and Gravity becomes an imaginary component of energy. 15 Temperature dimension is classical. While the 
imaginary energy is responsible for gravitons. When time is absent, or is a fixed value, the remaining 5D without 
time domains represent the enclosing boundary domain to the 6D manifold, with gravity due to the duality 
between energy and mass, and represent Dark Matter domains. Any mass that might exist inside behaves like 
Tachyons, with imaginary energy. Due to the imaginary energy, Tachyon-anti-Tachyon if 20 present is in pairs. They 
will annihilate each other and thereby produce a static gravity potential. 


5.1 Introduction: 

It was shown that symmetry breaking from a 5D homogeneous manifold of condensed boson fields, generates 4D 
photonic (electromagnetic) and magnetic monopole energies as well as toroidal operator conditions. These are 
instrumental in the formation of essential 3D DNA/RNA dynamic structures via the guided synthesis of nucleobases, 
their layered molecular arrangement and the resulting wave resonant properties of DNA. The integrated life- 
guiding mechanisms of magnetic monopoles and the generalized music ordering of EMF frequencies, provide a 
primordial informational quantum coding for first life, the universal fabric of reality and the cosmological 
manifestation of humans as observers and participants in the evolution of the universe (Meijer and Wong, 2021; 
2022). In the following we will extend the application of this model to the nature of Gravity and Anti-gravity (Dark 
energy). 


5.2 The General Music Scale in Nature 


All observations are transmitted through photons, a quantum representation of electro-magnetic light waves. 
Electromagnetic waves however requires a charge current source within a 4D space-time domain. From symmetry 
view point, Maxwell,1865, postulated that the Electromagnetic Theory must be expended from the well 
established 4 components vector potentials into one with 5 vector potentials, namely: by adding a magnetic 
monopole potential. The explicit form of such a magnetic monopole was published by us earlier (Wong et al., 
2018). In fact such a monopole M forms a set j of charge neutral massless Boson field composed of the product of 
two massless charged spinors of e and -e and with exact opposite velocity ‘c’ covering ‘r’, the Fermat’s amplitude 
and with energy value 2hv(j), Chow et al., 2022. Thereby it is a Diagonal-Long-Range-Order state, (DLRO), and 
occupies the entire homogeneous 5D manifold, creating a primordial set with energy eigenvalues 2hv(j). While the 
Coulomb potential energy binding between e and -e is transformed into the M, -M monopole attractive potential 
energy. Because M is a Bose quantum field created out of the homogenous 5D manifold, boundary conditions must 
be defined at the origin r=0 when the 5D manifold was first created as well as at r=ct as the manifold expands. In 
order to find the quantum boundary conditions, we need to find the primordial set of 2hv(j) values. Since M are of 
DLRO they are in the Bose-Einstein condensed ground state, and occupy the Higgs vacuum, (Higgs, 1964), therefore 
also independent of the Temperature T. 


Hence by treating M as a thermal equilibrium set, the density sum of 2hv(j)/kT per unit volume (4pi/3)r43 must be 
an invariant obeying the Fermat’s sum. It is this thermal requirement that actually shows that the Higgs vacuum 
could be divided into different T range values, making 1/T appears to be similar to the dimension t in terms of the 
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energy-time uncertainty, as they form a primordial spectrum set independent of time and ‘r, as well as 
temperature. As Photons, charges and massive particles can only be obtained by breaking simultaneously the 
charge neutrality of M and by it’s DLRO, which is corresponding to breaking the homogeneity of the 4D space by 
making a space dimension projection into a 4D inhomogeneous Lorentz manifold L as according to Higgs theory, 
Higgs, 1964), and independently by Wong-Dreschhoff-Jungner (Wong et al., 2013, 2014). This charge neutrality 
breaking of the DLRO of M is a thermal entropy excitation, while the space projection reduces the homogenous 5D 
manifold into (SU(2)+SU(3))xL; where L is the inhomogeneous 4D Lorentz manifold, and SU(2), SU(3) are Semi- 
simple compact Lie Groups represented by fractional charge values: representing leptons and Quarks, (Gellmann, 
1964). The rest mass of the Quark, M(Q) will then be given by 4x4x4 m(e)= 32MeV. As the space dimension is 4, and 


each can be projected into the remaining 3D space plus time. 


However if T is treated as an add on dimension, then the Quark mass must be increased to [4x4x4+2]m/(e). This +2 

comes from the quadratic nature of the Fermat’s sum, and T is adding an additional degree of choice to the 5D 
manifold. That is M(Q) increases from 32 MeV. to 33MeV. This result agrees well with experimental hadron data. In 
fact both such symmetry breaking mappings are irreversible, and they must occur simultaneously. In another word 
this topological mapping is a thermal entropy mapping, with the symmetry breaking explicitly given by a 
Perelmann-Ricci-Flow-Entropy mapping, with the resulting L in a toroidal geometry, (Perelman, 2002). Because the 
masses of the negative and positive charges that resulted are finite in value, and hence based on uncertainty 
principle, their creation cannot occurred at t=O when the homogenous 5D manifold was initially formed. Thereby 
the resulting Lorentz 4D space-time obtained by the Perelmann-Ricci-flow-entropy mapping must be into the 
geometry of a toroidal (Meijer et al., 2022), with an open center 5D core. Hence it is quite clear, that in such a 
mapping process T and the 4th space entangled dimension ‘r’ are involved simultaneously, making T appears like a 
quantum dimension variable, quite different to the classical notion that T only comes from the approach to 
equilibrium energy distribution of a system of classical Boltzmann particles. In fact for example the photon 
distribution at Temperature T given by Bohm is not a Boltzmann distribution. 


All elementary particles are quantum particles created from SU(2) and SU(3) under Lorentz gauge invariance at 
Bethe Fusion temperature, which is of order 10“14K. Between the bear mass m(e) of an electron, 0.5MeV. and that 
of the proton bear Quark mass 5/3M(Q), that is exactly 55MeV, (Wong and Chow, 2021ab). corresponding to 110 
m(e). At this high T end, the 110 m(e) can be divided into 110 discrete m(e) energy steps. That is into 88 m(e) which 
seems very similar to the piano key board, and the remaining 22 m(e) steps representing that between the bare 
quarks masses of the neutron 4/3M(Q) to the proton 5/3M(Q). Their presence is due to the restriction from the 
Lorentz gauge. Of course not between the physical masses of the neutron and proton, as they are substantially 
dressed by the gluon fields, (Wong et al., 2012). Thus as T decreases, the Bethe Fusion T(F)K can be divided into 
110^nK ranges, where the total range number n is 7,( Meijer and Wong, 2020) and simultaneously also preserves 
the primordial set of 2hv(j), as the 5D manifold expands. 


It is this realization that bleaches between the quantum and classical interpretation of matters in reality, where all 
life forms and life sustaining, atoms, molecules such as Oxygen, water and hydrocarbons exist within the second 
lowest T range; that is in the range 12100K>T>110K, and as a 6th independent dimension to be added to the 5D 
space-time. In this low T range, all the particles with masses are already formed, thus the gauge invariance imposed 
on Quarks to create neutrons and protons no longer is needed and the 22 steps now become the additional 
incoherent spectra to be inter mingled between the piano notes, producing numerous possible Symphonies. For 
example in the atomic level, T range step, the breaking of the spherical space symmetry to 2Dx1D, the Lorentz 
gauge is replaced by the Chern-Simmons gauge, (Gou et al, 1991) and the hydrogen ground state becomes 4 times 
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higher. Therefore, such General spectra at the 6th lower T range will lead to the Geesink formula, (Kotchik and 
Terzic, 2008). 


Now this solution) gives us Q(j) the Bohm distribution for photons, when E(f)=0. For E(f) not equal to 0, we will get 
the Bose-Einstein condensation at a finite T value, such as in the case of Helium Il, as E(j) could be a positive 
function of T bought about by the elastic interaction between the atoms that leads to the formation of DLRO in the 
Bose gas (Wong, 1964) while solution to Q(j) is the Fermi-distribution, exactly like that of an electron gas. There 
too, the eigen energy can also form a ODLRO due to interaction, changing the single Fermion states into a pair, 
forming a ODLRO Boson and leads to Superconductivity,(Ching et al., 1987). Both phenomena show that T is 
definitely coupled to space-time quantum mechanically through the 1/T deferential equation in changing the Long- 
Range-Order of the wave-function both in breaking and forming. 


It is this very interesting and profound result that led us to believe that in fact 1/T should be treated as an 
imaginary time dimension, provided we can find the boundary condition for the toroidal L space-time manifold? In 
the Schrodinger’s equation, we can insert an interaction potential and thus find the eigenvalues E(j). Hence from 
the same solutions to E(j) can also be similarly deduced. For example the photons, its speed is always ‘c’ in empty 
space and therefore when it was created at t>0, via the Perelmann mapping, it automatically will be able to reach 
the toroidal inner surface; thus will also be able to give us the detail boundary conditions based on the initial 5D 
manifold containing only monopoles. Under infinite space condition with constant T, the photon distribution obeys 
the Bohm distribution. 


To show that the boundary effect is very important an experiment on the photon distribution with reflective 
boundary can be tested. With these preliminary observations we will follow in the next section to deduce explicitly 
the General boundary of the Lorentz 4D toroidal manifold by treating 1/T as an imaginary component to the time 
‘t’. This uncertainty shows that as T increases it increases quadratically, such that it will increase the instability of 
the homogenous 5D DLRO manifold. In fact at Bethe Fusion Temperature it is comparable to creating million 
electrons, therefore also enough to create protons and neutrons.. While in the life form T range, the 6th lower 
range, according to the theory of musical code spectra for the monopoles within the homogenous 5D manifold, , 
(Meijer and Wong, 2021, 2022). it is less than that needed just for creating one electron, but is sufficient for 
creating molecules, such as water (see Fig. 9) and the changing of the topology by molecular folding. Thus this 
Temperature-Energy uncertainty do provides completely different symmetry breaking actions within different 
Temperature ranges on the primordial magnetic monopoles which are Temperature and time invariant within the 
Higg’s vacuum. 


This interesting quantum uncertainty result shows that not only T is a 6th dimension variable, but it is purely 
imaginary, such that it will change a plane wave of velocity c, to an exponentially dampen distributions, and starts 
from infinity when the time is O, at the initial formation of the 5D homogenous Fermat’s manifold. Thus totally 
agrees with our knowledge that at high Bethe fusion temperature all the elementary particles are created by 
symmetry breaking off the DLRO and charge neutrality of the monopoles in the Higgs vacuum down to the 
formation of nitrogenous bases in RNAs and DNAs at 10*12 times lower Temperatures (see Fig. 10). 


It is also interesting to note that if T is added as a 6th dimension, according to Fermat’s Last Theorem, such a 6 
dimensional manifold cannot be expressed by a quadratic sum; which we will discuss in the next section. By 
assuming only the 5D space-time manifold, without T, the motions of particles within the resulting Lorentz 
inhomogeneous 4D manifold must obey Special Relativity, hence the covariant Riemannian representation of the 
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space-time curvature given by General Relativity will have to lead to the attractive Classical Newtonian Gravity. It is 
only by imposing the T Quantization can we have gravitons. 


Hexagonal/Pentagonal Geometry of Building Block of DNA 


Credit: Mark White 
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Figure 10: The layered build-up of the double helix molecular strings of DNA, (Wong and Chow, 2020, 2021) 
showing the hexagonal/pentagonal nucleobase interactions (right above), the layered helix structure of 
buckyball- like building block (insets left and right below). Note the intrinsic vibratory dynamics of the DNA 
structure, due to dodecahedral rotations and tautomeric transitions of delocalized protons and electrons 
between adjacent nucleobases through quantum tunnelling (see Savelev et al, 2020) 


Therefore, by introducing T as a 6th dimension many of these puzzles can be logically and mathematically resolved. 
What we are now left with is to find this quantum boundary conditions because of the quantum differential 
equation eigen-solution that must be imposed on the quantum gases enclosed within the 4D inhomogeneous 
Lorentz toroid, (Geesink and Meijer, 2018d). 


5.3 Chern Numbers and General Music Code 


One of the most simple revelation on reality is given by the Chern Numbers. It was a simple observation by 
professor Chern that all matters are contained within a 3D space dimension on any given time. Therefore any 
reality must be given by either a One, or Two, or Three dimension state, and their superpositions. Hence we have 
the 1,2,3 set of Chern numbers. Furthermore, these 1,2,3 numbers are topologically connected, (Kotchik and 
Terzic, 2008) A simple way to view that is the two dimension photograph taken of a three dimensional object. The 
mathematical connection between the two realities is the theory of perspective. Where the infinite dimension 
perpendicular to the photo plane is topologically replaced as a one dimension line imposed on the two dimension 
sheet, by changing the orthogonal infinite space dimension into a line on the sheet with the present of a vanishing 
point. In term of 3D space the real simple object it is represented in the space manifold as 2Dx1D, where ‘x’ means 
orthogonal product between 2D and 1D. The perspective principle converted the ‘x’ product into the ‘.’ product. 
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This interesting exercise proves the existence of the Maxwell magnetic monopole potential. And in the quantum 
regime, the monopole must be mass-less, charge neutral and a Diagonal Long Range Order [DLRO] boson, as it 
must be along ‘r’, and extended over the entire ‘r’ range as according to Fermat’s sum. The Thermal Canonical 
Ensemble of such an monopole boson, with eigen-energy signature 2hv(j) must then be given by the Bose-Einstein 
[B.E.] Condensed distribution. Namely it is in a B.E. vacuum, in agreement with the Higgs Bosons. The explicit form 
of the monopoles, must then be given by a direct product of two oppositely charged and massless spinors, each 
carrying a momentum opposite to each other of hv(j)/c along ‘r’. The existence of such a 2hv(j) Boson spectrum can 
only be primordial. In order to eliminate this 4th space dimension, one must break the DLRO and or charge 
neutrality by a thermal excitation. The breaking of charge neutrality would result in equal numbers of -e and e 
individual spinors, which however requires the breaking of the DLRO as well. As the DLRO is broken, 2hv(j) must be 
converted into masses for the -e charges and the e charges. Thus the 4D homogenous space for massless boson 
fields, namely monopoles and photons, is now mapped into inhomogeneous Lorentz space-time manifolds. Such 
mappings can be mathematically divided into space to time and space to space projections, leading into conversion 
of the homogenous 5D into SU(2)xL and SU(3)xL. 


One such mapping is the Perelmann-Ricci-flow-entropy mapping (Perelmann, 2002). Such a mapping however 
result in a toroidal geometry, where the 3D space is no longer homogenous. In fact the toroidal geometry satisfies a 
2Dx1D symmetry. In 1D there cannot have a charge gauge, hence the Lorentz charge gauge must be converted into 
the 2D Chern-Simons gauge. This gauge reduces the Short Range Bound Coulomb neutral hydrogen orbital States to 
become L and Lz degenerate. There are no other possible charge gauge possible in a Lorentz manifold. In this 2D 
short range Coulomb bound hydrogen state, its lowest bound ground state must then be given by the reduced 
mass of the revolving charges, without needing to explicitly showing from the analytic Eigen functions. The actual 
primordial spectrum of the monopoles are however not deducible from the Chern numbers, so is the value of 
M(Q). However M(Q) can be deduced from the exact mass values of the proton and neutron calculation based on 
the Gell-Mann standard model, including the Gluon fields. It was found within 1/10,000 accuracy that M(Q) is of 33 
MeV. 


From this value we find that the energy separating the proton quark mass and the electron mass is precisely 110 
times that of the electron mass. This 110 m(e) value can be divided by [88+22] m(e), where the 88 m(e) represents 
the SU(3) mapping result, while the 22 m(e) that of the SU(2) mapping result. All these separations are divisible by 
the number 11. The SU(3) result gives us 8x11, which exactly is the piano key board, with a defined lowest 
frequency v(o) corresponding to the energy value of m(e). While the 2x11 separation represents the electron levels 
obeying SU(2). This amazing result reveals the present of a General Musical Code, in the primordial monopole 
spectrum, within all Temperature ranges, and is independent of whether v(o) is sufficient to generate m(e). Since 
according to the B.E. distribution, each frequency value must be equally likely in the Grand Canonical Ensemble. 
Meaning the fugacity of the distribution is a numerical constant a=2hv(j)/kKDT(j). Since v(j)=jv(o), where j runs from 
1 to 110, therefore DT(j) must also be given by DT(j)=jDT(o). 


Such a required result on the primordial sequence, where DT(o) is a thermal fluctuation value, that might depend 
on the Temperature T range. Since according to DT(j) limit, from 1 to 110, of DT(o), the thermal range of the 
Universe creation must be divided by factor of 110, based on the Boltzmann partition function for thermal 
equilibrium theory. Should we use T as 10“14K for the Bethe Fusion temperature, when matters are created from 
the primordial sequence, then the temperature can by broken into 7 ranges. With the lowest 7th range, T is in the 
single digit of K, where only solid mass such as dense pack neutron in neutron star would exist. While the 6th T 
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range falls in the value of 300 K, that happens also to coincide with in liquid water phase (Fig.11). If DT(o) is of order 
1 K. Then we see clearly we have a thermal temperature spread among the GMC spectrum of as much as 10s of 
percentage, implying Boltzmann thermal equilibrium is violated. In another word, we have the Maxwell Demon 
phenomena, in fact, due to the significant Maxwell theory. 


Water, The Cradle of Life via its Coherent Quantum Frequencies 
Hans J. H. Geesink, Igor Jerman and Dirk K. F. Meijer 
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Structured Water 7s The oscillatory EMF frequencies of water. 
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Figure 11: The hexagonal structuring of coherent water-molecule domains (A and D), by which informed cell 
water can interact with DNA (C) and proteins while forming organized layers of water around macromolecules 
(E). Inset B depicts the inferred coherent EMF wave frequency distribution of pure water, likely being influenced 
through embedding in the, all pervading, zero-point energy field. (Geesink, Jerman, Meijer, 2020) 


5.4 The Equation of Gravity and Unification to Electromagnetic Fields 


The derivation of Newtonian gravity was put forward by Einstein’s General Relativity Theory . It was based on the 
relative motion of masses classically within the non-homogenous 4D Lorentz manifold when observed from a mass 
point, hence the Lorentz manifold must be constructed in a covariant format. That means we must start with 
replacing the 4D Lorentz spacetime with a Riemannian curvature representation. As such Einstein’s gravity theory is 
classical. Thus the electromagnetic fields within the non-homogenous 4D Lorentz space-time domain where 
Einstein’s gravity theory applies must also be classically represented. It is therefore in this same spirit that the 
Kaluza-Klein 5D representation of the Lorentz manifold might be justifiable. We refer our readers to the 5D Unified 
Field Theory Book, for mathematical details (Wong et al, 2014). However, as we discussed earlier, by assuming a 
homogenous 5D Universe, to create the 4D non homogenous Lorentz manifolds out of the homogenous 5D 
manifold, we need to perform the two Perelmann mappings. 
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That is: by first applying the Ricci-flow-entropy mapping, which gives rise to the Lorentz 4D manifolds, that have 
toroidal shape geometry, with open 5D center core. Thus these non-homogenous 4D Lorentz manifolds are 
scattered within the Universe 5D domain. The second Perelmann mapping then converts some such smaller 
Lorentz 4D domains, within a larger 4D Lorentz domain into fully matter enclosed Poincare spheres, leaving a 5D 
time frozen center core, representing stars, planets, and all the way down to quantum size objects such as the 
carbon 12 nucleus (Chow et al, 2022). It can be mathematically verified, that except for the elementary particles, 
such as protons, neutrons and electrons, under the Perelmann mappings a residual 5D domain remains. As 
discussed previously DLRO monopoles bosons with net O charge and a primordial energy spectrum existed and 
filled the entire 5D manifold. Such monopoles then must be formed by the product of an opposite momenta pair of 
+ e and - e massless spinor, which then filled the Bose-Einstein vacuum in agreement with Higgs theory. 


As Perelmann mappings are applied, matters are created through the thermal excitation of the B.E. vacuum, by 
breaking the charge neutrality as well as the DLRO, resulting in massive charges, corresponding to making space to 
time and space to space irreversible projections which must obey gauge invariance, leading to elementary particles 
of opposite charge signs. It is this feature, that invalidates the Kaluza-Klein representation for the 4D Lorentz 
domain, because whenever we have 5D domain present, to satisfy the new 4D Lorentz manifold boundary 
condition, both DLRO monopoles bosons must be broken into in phase as well as opposite phase circulating 
charged mass-less spinor pairs Bosonic quantum fields according to the imposed boundary conditions for the Ricci- 
flow mapped toroidal and for the Poincare spherical geometries, which are both scale independent. 


Because these new in phase charge O massless spinor pairs generate an angular momentum around a defined z 
axis, given by the Ricci flow mapping, therefore to maintain the net O angular momentum imposed by the 
homogenous 5D original manifold, a counter angular momentum carried by the created masses within the 4D 
Lorentz manifold must be generated simultaneously. Since a rotating mass around the 5D core of the toroidal or 
Poincare sphere will result in an outward centrifugal force, given by 7222/7, where ‘7’ is the outward spiral radius 
which must be greater than the 5D void core minimum radius 70. In this very sense, the outward centrifugal force 
will diverge even if there exists a gravity field singularity. Since velocity is observer frame dependent, and since all 
masses within the Lorentz manifold must be moving due to special relativity, in order to make a General 
representation for all the collective moving masses, we must present the Lorentz space-time in a Riemmanian 
curvature representation. Thus leading to a pure classical gravity theory as given by Einstein’s Classical General 
Relativity. 


Electromagnetic theory is both classical and quantum, by extending the non-homogenous 4D Lorentz manifold to 
include the 5D open or closed domains left behind from the Perelmann mappings must then be added into the 
formulation of the covariance format in setting up the gravity field derivation. This mposed complexity ican be 
treated as we had shown earlier in a semi-classical approach for astronomical objects. The other alternative is to 
formulate a quantum gravity theory, which to us is difficult and not necessary, as we would need to apply the De 
Broglie concept to classical astronomical masses, and then to formulate the Riemannian space-time curvatures also 
in a quantum fashion. In this section, we will follow the former Einstein approach, and will not attempt to discuss 
any graviton theory. 


The presence of the 5D domain allows for the existence of the in phase e, -e mass-less spinor pair angular momenta 
states, that satisfies the toroidal center or spherical core boundary, thus producing outward non-zero centrifugal 


force on the matters outside within the Lorentz domain due to the net 0 angular momentum requirement for 
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starting with the homogenous 5D manifold, so as to counter the attractive gravitation between the masses, that 
would otherwise lead them to merge together and eliminates these 5D domains, which actually violates the 
assumption of a homogenous 5D as the beginning for the Universe. Without which we have the mathematical 
existence of a Schwarzschild’s singularity, or in short the assumption for the existence of black holes in the 
Universe. The quantum requirement on the in phase ‘7’ dependent angular momentum (427c) - r states for the 
charged mass-less spinor pair can be 0, as 7 vanishes. But by multiplying with the Bose distribution for such in 
phase pairs at infinite Temperature provides an infinite total angular momentum due to the number density 
divergence of the original existence of the B.E. Monopole vacuum in 5D as the Fermat’s amplitude approaches 0, 
simulating the initial Big Bang condition. 


Thus as ‘7’ for the core approaches O, the centrifugal force approaches infinity before ‘7’ can become O, due to 
temperature 7 becoming infinite, caused by the infinite photon energy as ‘7’ approaches 0, similar to the Gluon 
fields, a product of EM potentials in nucleus and the singularity due to gravity removed. The 5D theory does not 
allow time reversal, or the reverse of space projection from Lorentz 4D back into 5D. In another word, electrons, 
and quarks cannot be reverted back into massless monopoles. By starting the Universe as an inhomogeneous 
Kaluza-Klein 4D space-time with the black hole theory would have the galaxies collapse, which is not astronomically 
verified. However, it is possible to find a matter dense dark object in space, if photons are absent, but not a 
gravitation singularity, such as a neutron star. Without starting with a homogenous 5D, such that through 
Perelmann mappings we get a centrifugal outward force on all the masses within the Lorentz domain, we would 
need to assume the existence of a Wheeler worm hole (see Blum, 2022). To answer the unification on gravity with 
Electromagnetic theory. It is actually quite easy. Because the boundary of the homogenous 5D manifold is that of 
the homogenous 4D Maxwell manifold. 


Thus by assuming the 5D Universe, the two quantum fields domains, that is the charged massless spinor and the 
photons are already unified. No mappings of the 5D into non-homogenous 4D domains can affect this original 
unification, as the mass-less charged spinor only exists in the 5D domain, with a primordial energy spectrum that 
can be irreversibly converted into masses. The resulted Perelmann mappings, changes the topological shapes of the 
connected and isolated 5D domains, which must then also change their homogenous Maxwell 4D boundary shapes, 
leading us to observe infrared light shift near astronomical objects. 


From the hadron mass calculation, it was found that the bare Quark mass M(Q) has a value of precisely 33MeV. 
Hence due to the conservation of neutrality in the Lorentz manifold, the amount of E(4) energy sequences between 
the created proton of quark energy 5/3M(Q) and that of the electron with m(e)c^2 is exactly equal to 110m(e)c’2. 
While the charge 0 neutron has a quark mass of 88m(e)c*2. Showing the E(4) sequence in between exactly that of 
the piano key board of the proposed General Music Code of EMF frequencies. Hence, these exact electron and 
Quark mass values, together with total charge O restriction on creation at the same Temperature, led us to the 
scale invariant General Musical Code, (Meijer and Wong, 2021), representing a primordial E(4) spectrum, implying 
that temperature T due to creation must be scaled by a factor 110. Namely, if we start with the Bethe fusion 
temperature of 10^14K, then there exist 7 distinct T regions, with the 6th lower T region covering that of the liquid 
water range of 300K: a region where we the existence of life is possible. Due to the DLRO ‘r’, or ‘t’ independence of 
this spectrum, as we stated earlier, this E(4) monopole sequence, obeying the GMC, must be carried down in 
Temperature to that of molecular level, such as water. Water (Fig. 9 and 11), exhibits a toroidal geometry, essential 
to biological systems and Life forms, (Wong and Chow, 2021 a,b). 
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There still remains another property of the primordial monopoles E(4) that we must discuss. Since there are + and - 
M along ‘r’, they must cancel. We may divide them as pairs moving apart and again coming together. The physical 
picture of the pair moving apart is consistent with the begotten homogenous 5D Universe concept, making a 
requirement to eliminate the physics associated with the monopole pairs coming together. To understand how this 
plays out, we return to the creation of matter out from E(4) carries by M and -M pairs going apart along ‘r’ as being 
the physical choice. Then as that happens, we obtained these masses moving within the in-homogenous 4D Lorentz 
manifold with must satisfy Special Relativity. Thus, the Lorentz manifold must be expressed in a 4D covariant space- 
time Romanian curvature as given by Einstein’s General Relativity. 


With which we obtain the gravity equation given by: 


nm _nm : , PERF 
G  =T_ ,whereG is the space-time curvature tensor, while T is the energy-momentum tensor. 


The solution for the eq. above, gives us the classical Newtonian attractive gravitation between masses. However 
the primordial M(E(4)) is a quantum theory satisfying the B.E. distribution, hence it is irrespective to its conversion 
to masses, and consequently, it must represent a quantum phenomenon. To see how that can be implemented, let 
us return to the homogenous 5D, having the boundary given by the homogenous 4D. The left hand side of eq. (6) is 
no doubt the diagonal delta matrix elements, while the r.h.s. must also becomes diagonal unit matrix elements. But 
being an energy tensor, it means in terms of the Grand Canonical ensemble, that this implies that <M[E(j)] M[E(k)]>, 
being the thermal averaged state, can exist. 


Since this can be only attractive, we only have to consider the negative value product of the M42 value. The 
positive value which would corresponds to the merging of the M, -M pair, which then would change the 

E(j)=E(k). sign of the quadratic product average, must be excluded. Of note, the product of two massless M boson 
fields remains a boson field. This new boson field then can be conceived as representing the graviton, and similar to 
the photon it can only radiate outward. In other words, we may conclude that if E(4) is converted to mass, the 
remaining infinite E(4) amount in the B.E. vacuum must be radiated out as gravitons, in order to preserve the 
quantum non-distinguishably of the M[E(4)]. Due to this restriction, we then expect that if masses, such as stars, 
are created, a gravitational wave composed of gravitons will be radiated out simultaneously, (Meijer, Geesink and 
Wong, 2022). 


For a 2D like galaxy formation, the radiation is perpendicular to the galactic plane directed out from the 5D galactic 
core and consist mainly of photons, while the gravitons are in the 2D galactic radial plane. Last but not least, the 
explicit exclusion of the merging of M and -M along ‘r’, implies within the 5D manifold, where no matter exists, it 
must represent a Dark domain, a so called “Black Hole”, as signified by the exclusion of the M, -M merging together 
in the homogenous 5D Universe. 


5.5 The Relation with Einstein’s Gravity 


The gravitation force between masses was formulated via Einstein’s General Relativity, (Einstein, 1916). Because 
kinematic masses only exist within the inhomogeneous 4D Lorentz manifold, space-time, and Energy-momenta 
must be given in terms of covariant curvatures, giving us the gravitation equation 
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where G represents the space-time tensor, and T the energy-momenta tensor, with n, m representing the four 
components being induced. 


It is obvious G must be classical. Accordingly, it was supposed that Newtonian gravity is a classical field. Yet, since 
charged matters, such as electrons and protons are quantum particles obeying quantum statistics, the gravity 
theory appears to require to be extended to a quantum representation, similar to the extension from the classical 
Electromagnetic fields (Maxwelll,1865) to that of the Bohm photon representation. (Bohm, 1980). Many attempts 
to achieve this have been proposed in the current literature. But due to the difficulties presented by the Bose and 
Fermion quantum statistics of masses, this unification evidently remains to be difficult to bridge. 


Through this phenomenon, the simultaneous creation of an electron and a proton, the electron total energy 
becomes kinematically quantized into 110 discrete levels, due to the space dimension projections into 
{SU(2)+SU(3)}xL, as signified by the proton quark mass of 55 MeV. (Chow et al., 2022). Hence the monopoles 
primordial sequence obeys the abovementioned Generalized Musical Code (Meijer and Wong, 2022). Such thermal 
equilibrium violation leads to non-uniform creation of masses and charges, and thereby leads to the Riemannian 
curvature tensor a. plus dividing the original single 5D manifold for the Universe into many separated 5D 
manifolds as the Temperature cools as the 5D expands. A similar phenomenon is manifest if we observe for the 
formation of steam bubbles from the boiling water on the container wall. It is hence expected that as the 5D 
Universe expands and cools, not only matter and massive charges, satisfying either 3D Lorentz gauge or the 2D 
Chern-Simons gauge invariance, (He and Gao et al., 2021), are created, according to the remaining 3D space 
symmetry realized, but multiple separated time frozen 5D domains are created within the Lorentz manifolds, from 
quantum size, such as the core of carbon 12 nucleus up to galactic size black holes. . 


iat 7 z 2 3 3 
Thus, we can return to fixing time ‘t’, and replacing ‘r ” by the Pythagoras sum for a, in three, independent 


dimensions represented object, leading us to the topological establishment of the Chern numbers algebra (Meijer 
and Geesink, 2022) , to represent reality, and with this the perspective representations for 2D pictures of a 3D 
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object. The splitting of the Temperature range, starting from 10 K, that representing the Bethe fusion 


temperature when astronomical mass, such as a star of the sun mass, is formed down to the integer K, where all 
matters are frozen in the solid phase. Here, covariant curvatures disappear, and we arrive with 7 thermal regions, 
as represented by the product 110” K. It is then obvious that in the 6th region, the temperature covers that of 
liquid water. This amounts to around 300K. Within this temperature range, the Maxwell Demon phenomena is the 
most pronounced, and hence provides a bio-molecular folding mechanism. The latter is an important property, 
needed for duplication of bio-molecules, thus leading to the potential creation of life, (Meijer and Wong et 
al.,2021), see Fig. 9. Now let us return to the ‘black holes’ as isolated time fixed 5D manifolds, they of course still 
carry a set of monopoles with its DLRO primordial energies satisfying the boundary condition. Due to the 
equivalence of energy to mass, such moving ‘black holes’ within the Lorentz manifold will still have gravitational 
force between them, leading a pair of them to revolve around each other, and even merge into a larger ‘black 
hole’. As that happens, enormous graviton radiation should be emitted. There are many attempts by astronomers 
to observe and report such an event. Yet, it would more likely occur during the early days of the Universe, and 
hence must have happen of billions of light years ago, and therefore rather difficult to confirm. (Wong et al, 2014 ) 
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Without the two simultaneous symmetry-breaking’s, the 5D homogenous manifold would only contain energy 
given by the DLRO monopole bosons. Hence, one can identify it, in principle, as a Black Hole, with energy 
equivalent to a mass of value by equating E to Mc^2, according to special relativity in the Lorentz manifold L. The 
matter creation process due to space dimension projections from 5D into Lorentz 4D, is activated obviously from 
the Thermal excitation of the B.E. condensed monopoles Through this phenomenon, the simultaneous creation of 
an electron and a proton, the electron total energy becomes kinematically quantized into 110 discrete levels, due 
to the space dimension projections into {SU(2)+SU(3)}x L, as signified by the proton quark mass of 55 MeV, (Chow 
et al., 2022). Hence the monopoles primordial sequence obeys the abovementioned Generalized Musical Code ( 
Meijer and Wong, 2022, ). Such thermal equilibrium violation leads to non-uniform creation of masses and charges, 
and thereby leads to the Riemannian curvature tensor GET, plus dividing the original single 5D manifold for the 
Universe into many separated 5D manifolds as the Temperature cools as the 5D expands. A similar phenomenon is 
manifest if we observe for the formation of steam bubbles from the boiling water on the container wall. It is hence 
expected that as the 5D Universe expands and cools, not only matter and massive charges, satisfying either 3D 
Lorentz gauge or 2D Chern-Simons gauge invariance, (He and Gao et al., 2021), are created, according to the 
remaining 3D space symmetry realized, but multiple separated time frozen 5D domains are created within the 
Lorentz manifolds, from quantum size, such as the core of carbon 12 nucleus up to galactic size black holes. . 


The splitting of the Temperature range, starting from 104K, that representing the Bethe fusion temperature when 
astronomical mass,(Chow et al 2022), is formed down to the integer K, where all matters are frozen in the solid 
phase. Here, covariant curvatures disappear, and we arrive with 7 thermal regions, as represented by the product 
110” K. It is then obvious that in the 6th region, the temperature covers that of liquid water. This amounts to 
around 300K. Within this temperature range, the Maxwell Demon phenomena is the most pronounced, and hence 
provides a bio-molecular folding mechanism. The latter is an important property, needed for duplication of bio- 
molecules, thus leading to the potential creation of life, (Meijer and Wong., 2021, 2022], (see Fig. 9 and 10). Now 
let us return to the ‘black holes’ as isolated time fixed 5D manifolds, they of course still carry a set of monopoles 
with its DLRO primordial energies satisfying the boundary condition. Due to the equivalence of energy to mass, 
such moving ‘black holes’ within the Lorentz manifold will still have gravitational force between them, leading a 
pair of them to revolve around each other, and even merge into a larger ‘black hole’. As that happens, enormous 
graviton radiation should be emitted. There are many attempts by astronomers to observe and report such an 
event. Yet, it would more likely occur during the early days of the Universe, and hence must have happen of billions 
of light years ago, and therefore rather difficult to confirm (Chow,et al., 2022]. 


Since before the mapping, it has no photons, thereby is a Dark matter domain. From the core of the toroidal 
Lorentz domain, t is fixed, thus verifying that this is a Dark Matter domain. The quantity E in the Energy-momentum 
Fermat’s sum thereby represents the Tachyon mass because it is imaginary in these Dark Matter domains. Hence if 
E is the Tachyon, then -E is the anti-Tachyon, and they must exist in a pair. Thus will attract and annihilate each 
other 20 producing a negative gravitational potential field, that is strongest when (vc)2 approaches 1, yet in the 
Dark Matter enclosed Lorentz domain the Tachyon with mass m, must obey Special Relativity and speed up to c, 
giving it infinite energy, in order to cross into the Dark Matter domain, therefore its motion must be expressed in a 
covariant format according to General Relativity, allowing us to prove the Newtonian gravity mass generates in the 
Lorentz 25 domain. And to preserve the gravity a pair of same mass with velocity c must cross together into the 
enclosing Dark Matter Tachyon domain, with its energy changes to the E and Ex of the Tachyons. Hence any mass 
not suck back into the galactic core in the Lorentz domain surrounded by this Dark Matter domain of the core 
where the Tachyons and anti-Tachyons exist will need to spiral outward so as to produce a centrifugal force to 
balance the gravity 30 pull created by the Tachyon annihilations. 
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5.6 Theories on Gravity 


The theory of General Relativity is intended as a mathematical way to verify the presence of 35 gravity attached to 
a mass, by it alone does not resolve the question of the origin of gravity carried by a mass. Therefore, the law of 
Gravity cannot just be derived from the Riemannian curvature but has to be also from the natural Tachyon, anti- 
Tachyon pair annihilation that maintains an attractive gravity field potential of - i2mvc v1-(vc)2. Where m 
represents the massgenerated from the Thermal excitation of the monopoles within the Higgs vacuum, which 
consisted of 2 positive charges from the 2 3e of the SU(3) and 2 negative charges, from the — 1 3e of SU(3) and one 
-e from SU(2) that also processes a super-luminous opposite velocities. Thus preserves the primordial monopole 
spectrum. As the monopole eigenvalues are converted into mass, so must be accompanied by gravity. This means 
gravity must originateS from the duality between energy and mass, while energy in the monopoles is due to the 
charged massless spinors, therefore the presence of gravity must be simultaneous to the spinors energy 


The polaron concept, mentioned later, as a potential carrier of gravity, would be in agreement with the above 
treated theory of Wong et al., with <E> representing the primordial spectrum of the monopole, with is charge 
neutral and of DLRO. This feature is infinite because of B.E. condensation, resulting in the homogeneous 5D, 
satisfying Fermat’s sum. It should be realized again that Mass is created by breaking B.E. by thermal excitation via 
Perelmann toroidal mapping. That means a Diagonal Long Range Operating character, and equating E to me. 
Importantly this inherently gives us the Lorentz manifold, and the Riemannian Curvature, and thus General 
Relativity. To be compatible with the basic requirement of charge neutrality of mass, the combined physical 
generation of polarons from electrons and protons is certainly likely. 


5.7 The Boundary Condition in the 4D Lorentz manifold 


Before we attempt to deduce the boundary condition in the Perelmann-Ricci-flow-entropy mapping created 
toroidal 4D Lorentz manifold, where as mentioned above, all massive matters exist, we need to understand 
quantitatively how the initial quantum massive particles were created from the thermal excitation of the primordial 
sequence of DLRO massless, charge neutral monopoles +, and -M(2hv(j)). Within the Higgs B.E. vacuum they are 
converted into both -e leptons and +e hadrons. This occurs by changing the homogenous 5D manifold into the 4D 
Semi-Simple-Compact-Lie-Groups {SU(2)+SU(3)} times the in-homogeneous 4D Lorentz toroidal manifold. This 
symmetry breaking of charge neutrality into massive elementary particles, happens only at temperature T above 
the Bethe Fusion temperature(BETHE: Breakthroughs Enabling THermonuclear-fusion Energy), which is of order 
10^14K, under gauge invariance. The bare mass/energy m(e) of the electron is 0.5MeV. while that of the bear 
Quark mass M(Q) is 33MeV, while the bare total Quark mass of the neutron is [4/3]M(Q)=44 MeV. 


Thereby the latter is equal to 88 m(e), meaning it is in fact 8 x 11m(e). From the charge symmetry and the 3D 
homogenous space, the factor 8 is actually due to 243, where the power 3 is originating the 3D space. Thus, the 
energy levels between the bare electron and the bare neutron quark mass satisfies the General Musical Scale 
earlier framed as the piano keyboard, Meijer and Wong, 2021, Chow et al 2022). 

The bare proton Quark mass however is given by [5/3]M(Q)=55MeV=110m(e). Because of charge neutrality of the 
primordial monopoles, at the Bethe Fusion Temperature, the simultaneous creation of an electron and a proton 
contains 110 m(e) levels. These interesting numerical levels imply, at the high mass creation Temperature T(fusion), 
that they can be express as T(0)4110x7, where T(o) is of single digit K value. 
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In short, the Temperature T is divided into a scale for creating present reality, being represented by charge neutral 
matters. This is valid from the highest elementary quantum charges of the electron and the proton to the next 
level, up to the entire periodic table of atoms, including complex chemical molecules to biological cells. This is also 
true for life forms that are given by each of the Temperature reducing ranges, such as liquid water phase under 
earth gravity, and also those life forms occurring in the 2nd lowest Temperature scale range. This peculiar scale 
division of Temperature then shows, from a physical point of view, that creation of reality from matters at this 
Temperature, in fact plays a decisive role in creation of reality. It also behaves like progress in time. This is so, 
since different forms of matter, within the expanding toroidal Lorentz manifold, are created in sequence, as we also 
observe in formation of galaxies (Chow et al., 2022), within the Universe. Because of this aspect, we see that the 
inverse of Temperature 1/T, should be treated similar to increasing time. Hence this is implying that the Boltzmann 
differential equation, must be correctly treated as a quantum wave equation with properly defined boundary 
conditions. This is due to using the T value, in order to create matters, exactly the same as those for applying the 
Schrodinger’s equations dependence in time, that is within the 4D space-time manifold for corresponding matter 
systems. With this realization, we now have in fact a 6D manifold, instead of the homogenous 5D manifold, that is 
supposed to obey the quadratic Fermat’s sum (Wong et al., 2023). 


Conclusion: Matter is created out of the 5D Monopoles by symmetry breaking, being of the DLRO type and the 
charge neutral, via a Perelmann-Ricci-flow-Entropy mapping out of a homogenous 5D manifold, which evidently 
means that the boundary of the 5D manifold must contain no positive energy E. In order to achieve this, the 
boundary must consequently be defined by a negative E, such that when a mass of wave with energy E reaches the 
Lorentz 4D space-time boundary, it is absorbed . Therefore, outside the Lorentz domain, we deal with the so called 
Dark or Black Hole domain, provided that time independent infinite 3D space constitutes the empty Universe. 
Under such a interpretation of the Universe, we now can have multiple Perelmann-Ricci-flow-Entropy mappings, 
instead of just one, that is, according to a Single Big-Bang assumption. The Universe is then filled with multiple 
expanding 4D toroidal Lorentz manifolds, which can merge with each other, and/or rotate around each other and 
can also push each other apart (Chow et al., 2022). It follows that, as long as there is a continuous Lorentz domain 
between these toroidal space-time elements, photons or phonons can become the means of communication 
between them. 


5.8 Summarizing this part : 


1. 5D manifolds contain M(-); M(+) DLRO monopoles, with a primordial spectrum. 


2. They also contain gravitons, composed of M(-)M(+), with all binding energy values of hv, and thus have a radial 
outward momentum hv/c, starting from its r=0 center. The gravitons are like photons in their respective 
homogenous 4D manifold. Starting from the initial 5D Universe center, any point on the subsequent Fermat’s 
surface, in fact, will become centers for the graviton radiation source. 


3. Due to equal probability for every primordial Ej value in each monopole, it must have an error Vj spread given by 
the fugacity of the grand ensemble. Hence the monopole bears a build-in decoherence property. The latter can be 
defined as the Maxwell Demon phenomenon. 


4. The Gravitons provide the activation of the Perelmann mappings, and result in creating toroidal geometry 
Lorentz manifolds, from the scales of galaxies all the way to 2D like molecules such as nitrogenous bases, water and 
proteins. 
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5. As these gravitons created Lorentz manifolds, they thermally excite the B.E. vacuums of monopoles! They also 
break the DLRO character, and create charge 0 massive particles from neutrons to solid structures of both Bose and 
Fermion statistics, obeying certain point groups. 


6. Gravitons can also break charge-neutrality, resulting in charged massive Fermions, ranging from protons to 
atomic ions. Their kinematics produces photons and phonons, as well as polarons. 


7. Each step of creating Lorentz manifolds by gravitons, also preserves the original primordial Ej sequence of the 
monopoles! In short, the internal topological symmetries due to the fundamental charge unit e, and the O 
dimension Lie Groups, SU(2) and SU(3,) remain irrespective of temperature T of the thermal ensemble. 


8. It is through this mechanism, that at any T, the fundamental energy sequence of creation, is divided into 88+22 
discrete steps. The latter 22 steps, however, collapse into just a single decoherence level, due to EMF- induced 
phonon binding between - and + massive Fermion charges. This leaves only the 88 discrete vj sequence steps, 
making up the tone pattern, framed by us as the so called piano key board! 


9. Thereby, a symphony of primordial music, reflecting an acoustic quantum code should still exist in all of present 
nature! Such an external acoustic quantum code of resonant coherence was also revealed in current quantum 
biology such as in photosynthesis in plants and, actually, also in steering life conditions by coherent wave 
conditions in cells, essential for inter- and intra-cellular signaling and communication, (Meijer et al, 2020, 2020abc, 
Meijer and Wong, 2022) 


6. The Generalized Holographic Gravity Model of Haramein and Brown 


6.1 The Holographic Principle 


The holographic principle is one of the first introductions of the idea that information may be present 
holographically within certain structures in the universe, namely, black holes (Fig.12). At this point, one may start 
to notice how the scientific narrative has been progressively and very subtly switching from terms like energy, 
forces, particles, and fields, to this word: information. The holographic principle has its origins in the work of David 
Bohm, 1980, who suggested that every region contains a total ‘structure’ enfolded within it. Bohm equated this 
idea with the structure of the Universe, which he referred to as a hologram, based on its analogy to optical 
holography. This idea of a maximal entropy defined by the Bekenstein bound together with energy conservation 
arguments eventually led to a holographic principle as described by ‘t Hooft ,1993; 2000 and later further 
developed by Susskind, 1995. ‘t Hooft showed that the entropy directly counts the number of binary degrees of 
freedom (known formally as Boolean degrees of freedom), taking values of 0 or 1) and concluded that the relevant 
degrees of freedom of a black hole must not exceed 1/4 of the total surface area and thus the maximal entropy for 
a black hole is 4/4. That is, “a region with surface boundary of area A is fully described by no more than A/4 degrees 
of freedom, or about 1 bit of information per Planck area.” 


In these works, Haramein et al., 2019, defined a spherical volume unit or voxel for space which he called the Planck 
Spherical Unit (PSU), which is the fundamental unit of energy, (Fig.13). The PSU represents a quantum of 
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electromagnetic oscillation and also represents a bit of information. A bit is a unit of information, which can be the 
position or direction of a particle, in this case. The number of PSUs that can tile the surface of the spherical object 
under consideration is expressed by the Greek letter eta (n) representing a surface density which gives the 
information content of the surface in terms of PSUs. 


With these very simple densities that we have named surface entropy n and volume entropy R, Haramein defines 
the fundamental holographic ratio @ = n / R shown in the figure above, which is a non-dimensional ratio that 
expresses the surface-to-volume entropy and represents the information potential transfer or rate of information 
exchange between the volume and the surface of the spherical system. 
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Figure 12: Black Hole, pictured as a hyper-sphere with Event horizon surface, with quantum information in the form 
of Planck units (yellow triangle) and Qbit Energy unit (blue) 


This holographic ratio @ is the primary concept of the generalized holographic theory. The volume information 
content - number of PSUs in the volume - for a proton is larger than the area information content - PSUs in the 
surface - by a factor of 10” . Each fundamental spherical unit volume voxelating all space, is an oscillating Planck 
Spherical Unit (PSU) defined geometrically by [1]: 


Where the Planck radius is rl = //2 and / is the Planck length. Remember that each PSU also represents a unit of 
entropy or bit of information, information and the surface information (in other words, the inverse of the 
fundamental ratio, or 1/@, which is R/n or volume entropy R divided by surface entropy n, also known as the 
volume-to-surface entropy) gives the gravitational mass m, (that we also call holographic mass) for any black hole. 
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When calculating the mass of the black hole using this last equation for the Schwarzschild radius, we obtain the 
same numerical value as the holographic mass mp. 
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Figure 13: Schematic depicting the PSU voxelation of proton volume R and surface area n. When compared, these 
values give the holographic ratio ® „, which is approximately 10”, the exact scaling factor between the Planck mass 
and proton apparent rest mass. 


Therefore, the holographic mass obtained in terms of a discrete granular structure of spacetime at the Planck scale 
is equivalent to the Schwarzschild solution from general relativity. This geometry is linked to relativity through the 
radius since it expresses the curvature of spacetime, while mass is an aspect of the quantum vacuum, since it 
emerges from the information dynamics implicit in the surface-to-volume holographic ratio @. This is to say that 
mass emerges from the information dynamics at the quantum or Planck scale. Additionally, the scale size of the 
Planck length, being so small (34 orders of magnitude smaller than a centimeter), is associated with the quantum 
scale, while the relatively large Planck mass ml (of the order of 10” g), which is 19 orders of magnitude bigger than 
the mass of a proton, places the Planck mass at the macroscopic scale, and is therefore associated with the 
relativistic scale. This crossover between radius and mass, considering their association with either relativity or 
quantum theory, is the manifestation of a unification of the relativity and quantum theories that occur at this 
Planck mass mI or equivalently, at this 2/ radius, inside which 64 PSU are coherently rotating, creating a vortex that 
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is curving spacetime. And this brings us again to the time when Haramein, inspired by Buckminster Fuller’s work, 
proposed the 64 tetrahedron grid as the real geometry of space. 


The factor 2 between the Planck length / and the Schwarzschild radius of a Planck mass black hole 
could be the reason why the factor 2 appears in many fundamental equations related to geometric 
considerations of motion, particle physics and cosmology, and occurs often in the most fundamental 
equations of physics, (Haramein, 2010). In Haramein’s work, the origin of this factor 2 could be explained as the 
holographic surface-to-volume consideration of the fundamental geometric clustering of the structure of spacetime 
at the Planck scale, where one Planck mini black hole is an aggregation of Planck spherical vacuum oscillators 
(Haramein, 2012). The energy transfer between the surface information and the volume information, where R > n 
for all r > 2/, suggests that gravitational curvature (simply put, the curvature or bending of spacetime due to any 
mass) is the result of an asymmetry in the information storage of spacetime. The volume information is not only 
the result of the information/entropy surface bound of the local environment, but may also be non-local, due to 
wormhole interactions like those proposed by a conjecture (known as ER=EPR conjecture), in which black hole 
interiors are connected to each other through micro wormhole interactions. 


Haramein’s generalized holographic solution (Haramein, 2012) recalls Bohm’s holographic principle; the enfolded 
structure corresponds to the volume-to-surface ratio (holographic mass), while the unfolded structure corresponds 
to the surface-to-volume ratio (rest mass). Reality results from the dynamic between the information enfolded or 
confined in the volume of a system and the information that it can effectively exchange with its surroundings, and 
therefore, unfolds expressing as mass. Mass, in this context, is the unfolded portion of all the information that is 
enfolded within such a bounded system. This geometric solution © provides a steady-state calculation or 
thermodynamic equilibrium value for the vast number of little Planck oscillators or PSU spinning together (at the 
speed of light or very close to it) to form the vortex we call a proton. Therefore, this geometric solution also 
concerns dynamics and evolution in time, such as velocity, momentum, and acceleration, which are aspects that 
are subject to relativity theory. The vortex is a perfect analogy of the one created by the singularity at the center of 
a black hole (it has recently been proved that Black holes admit vortex structur (Dvali et l., 2022). They tell us that 
there seems to be a continuous transition from proton mass to electron mass, expressed through their speeds. 


6.2 The Nature of Electrons and Protons 

Therefore, instead of thinking about the electron as a separate system like a particle orbiting the nucleus, the 
electron could instead be thought of as an inherent feature of proton dynamics; a distribution or cloud of potential 
energy extending spatially out of the proton to the radius at which the volume encompasses the electron cloud of a 
hydrogen Bohr atom, In this view, the bounded electron (i.e., the electron inside the hydrogen) is the first bounding 
condition (the first resonance or resonant state, standing wave) created by the spin and wave interference 
dynamics of the vacuum fluctuations inside the volume of the proton, and it happens at the Bohr-radius a0. Since it 
is the first stable boundary condition, it has been interpreted as an orbital, but in reality, this orbital is a cloud of 
potential energy, or more precisely, of charge that we call an electron, just as was predicted by quantum 
mechanics, except it’s not probabilistic in nature as it was interpreted by quantum theory, but real. It is a real 
standing wave distribution of charge (or polarization due to spin or angular momentum) around the proton. Note, 
there has been recent work among physicists calling for a field-like model of the electron, as opposed to viewing it 
as a zero-dimensional point particle, since a field model of the electron gives a superior account of both spin and 
self-interaction as compared to a classical particle model (Sebens, 2022). 
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Furthermore, since the geometric part of the description implicit in the holographic solution is based on the 
geometry and discreteness of the PSU entities, it is quantized in nature, and so naturally bridges general relativity 
(implied in the 6 factor, which comes from relativistic considerations) and quantum physics (implied in the Planck 
mass ml). And since these PSU are also bits of information, this solution relates both gravity and relativity with 
information theory (entropy). Basically, this means that this solution gives the total electron mass for each atom in 
the periodic table as the complete electron potential at the ground state (n = 1) of each atom. The radius, which 
defines the extent of the vorticity, decreases with increasing number of electrons, suggesting that the vortex gets 
“tighter” as the electron potential increases. Regarding the dynamic description of the hydrogen atom, since 
Haramein’s holographic model depicts the proton as a black hole, the entire atom (proton and its electron shells) 
could be considered as if it were a black hole, where the electron represents the ergosphere of the black hole 
proton. 


6.3 Primordial Black Holes 

The Universal scaling law that will be published by Nassim Haramein and Olivier Alirol, entitled Scale 
invariant unification of forces, fields and particles in a Quantum Vacuum, is based on this principle of finding the 
appropriate complete geometric factor to scale the masses and radii of all objects, from the Planck scale and below, 
up to the universe and beyond. Hence, it becomes a scaling or fractal holographic factor. Haramein has been 
describing primordial black holes as the organizational nuclei of physical systems across scale, from the micro to the 
cosmological. The reasoning is straight-forward, black holes function as the organizational nucleus for organized 
matter because they are engines of mass-energy generation, and their spin produces a highly coherent region of 
quantized spacetime that has a specific ordering parameter. This applies for organized matter across scale (see 
Haramein’s paper on a Scaling law for Organized Matter, from particles (Haramein et al., 2008), to planets, stars, 
galaxies, and the universe itself . Within the last few decades, in verification of this postulate it has become widely 
acknowledged that black holes form the organizational nucleus for all regular galaxies. 


Haramein’s model gives a simple answer: black holes formed first, during the early epochs of the universe when 
energy densities were extremely large. Primordial “black hole stars” are the best explanation for present-epoch 
population of supermassive black holes found at the heart of nearly every galaxy (Scheider et al., 2013,; Di Matteo 
et al., 2005). They then act as the nucleating centers guiding star and galaxy formation. a topological 
representation of the Haramein-Rauscher solution resulting from the addition of torque and Coriolis force terms as 
an amendment to Einstein’s field equations, where the usual Minkowski space is replaced by a double torus, where 
a double torus dynamic (Fig.14), becomes a primary agent to explain the energy, mass, and information flow in the 
system. 


In this dynamic, matter accumulates in the equatorial plane of the double torus (purple waved surface), while 
electromagnetic fields flow through the poles. Haramein’s discovery that the ordering dynamics of physical systems 
across scales are systems that obey the Schwarzschild solution to Einstein’s field equations (Haramein, 2010), is 
congruent with the now unavoidable fact that black holes must be the key piece of the puzzle for achieving 
quantum gravity and the unification of scales, because they are massive and very dense, gravitational (and hence 
relativistic) objects presenting at the same time extreme quantum effects. 


Therefore, black holes are the natural bridge between general relativity and quantum mechanics, or between a 
continuous picture, and a granular picture. If we input the Planck mass inside the Schwarzschild solution, we obtain 
a Schwarzschild radius of two times the Planck length (or four times the Planck radius). The radius of a Planck mass 
black hole is 4 times larger than the Planck radius and this fact will be important when we look at the possibility of 
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the PSU as a wormhole termination, because this novel approach to gravity and mass also computes an energy- 
mass content for the proton which is obtained by multiplying the energy content in the proton (R), by the Planck 
mass, which gives 10°°g; a value in accordance to the baryonic mass of the universe. 


Figure 14: Topological representation of the Haramein-Rauscher solution as a result of the addition of torque and 
Coriolis force terms as an amendment to Einstein’s field equations, which modifies the Kerr-Newman solution. 
The Lorentz invariance conditions are reconciled by utilizing a modified metrical space, which is not the usual 
Minkowski space, but the U4 space. This space is a consequence of the Coriolis force acting as a secondary effect, 
which is generated from the torque term in the stress-energy tensor. In figure 1(b). Coriolis type dynamics of the 
dual U1 x U1 spacetime manifold are illustrated. The form of metric produces the dual torus as two copies of U1 x 
U1, which is demonstrated through the S? spherical space, and is related to the SU2 group and other Lie groups. 
In figure 1(c). the 24 element group through S° yields the cuboctahedral group which can be related to the U4 
space. Thus, the S* octahedral group is related to the U topology and it is demonstrated that the cuboctahedral 
group relates to the GUT (Grand Unification Theory), (Haramein and Rauscher, 2005). 


Could it be that the proton is the holographic unit of the universe? Evidently, something huge is missing in the 
current understanding of the physical world, mainly because the vacuum fluctuations inside the volume of all 
matter are not being properly accounted for. It then follows that modern physics is unable to satisfactorily explain 
the origin of mass, or what it really means. In the case of the proton, we now understand that the mass we 
measure of 10%’ g, is just that part of the information/energy available to the outside from its surface or event 
horizon. The gravitational component of the proton is the strong force (Haramein, 2010), which can now be 
interpreted as the gravitational attraction between Schwarzschild protons with holographic mass of 10°* g. The 
strong force is just the Yukawa potential of the gravitational force near the event horizon of the proton, which due 
to relativistic effects of the proton ergosphere region has an exponential drop off in strength as we move away 
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from this horizon, and is called gravity once it's far from the horizon. This is why people think that gravity is a weak 
force, but there is an effective screening of the true gravitational force that is taking place as we move from the 
Bose-condensate high coherence region of the proton black hole interior to the low coherence high-entropy region 
of bulk space (characterized by a Fermi-Dirac state). 


Coming back to the implications that the proton is the holographic unit of the Universe, and, considering that the 
proton obeys the Schwarzschild condition as well- the possibility that the PSU functioned as a wormhole 
termination would imply that the surface of the proton has n = 10°’ wormhole terminations, such that the volume 
information is not only the result of the information/entropy surface bound of the local environment, but may also 
be non-local, due to these wormhole interactions like those proposed by a conjecture (known as ER=EPR 
conjecture) in which black hole interiors are connected to each other through micro-wormholes. When we consider 
the co-moving Planck particles or PSUs coherently rotating, we can imagine the dual torus structure being 
generated in the vicinity of the “fluid dynamics” of the Planck plasma orbiting at high velocity in a region of space 
and generating highly structured vortexes or “jets” at its poles. Vorticity in black holes has recently been proved 
(see Dvali et al., 2022). The fact that the Planck Spherical Unit (PSU) is necessary to achieve Quantum Gravity, 
implies that the PSU is not just related to a unit of measure. It rather may be a fundamental unit of the Universe. 
Now that the Planck constant has been fixed to a more accurate value and now that the units of mass depend on it, 
the increase in the accuracy of G depends only on achieving the solution to quantum gravity, and that's where the 
generalized holographic model reaches its climax. We already have the complete solution to quantum gravity 
expressed in terms of a scaling surface-to-volume ratio. 


6.4 Relation with Gravity 

What’s more, the quantum mechanical formalisms cannot describe one of the most important forces in all the 
universe: gravity. How does a physical theory that cannot explain or incorporate one of the fundamental forces of 
nature exist for over a century? The answer is partly in that it is erroneously thought that the gravitational force is 
negligible at the scale of atomic interactions, so it can be ignored. Additionally, perhaps the most significant 
impediment to developing a consensus theory of Quantum Gravity is that there has not been an agreed upon 
approach of how to bring the smooth continuum and spacetime geometrization of gravity into the discretized 
probabilistic world of quantum mechanics. 


Recent experimentation that tests directly quantum gravitational theories, such as the AdS/ CFT correspondence 
conjecture and the Susskind-Maldacena ER = EPR holographic equivalency, have reported on the verification of 
quantum teleportation of a qubit state as being described gravitationally as a qubit being sent through a 
traversable (micro)wormhole (Haramein, 2010; Jafferis,2022). Utilizing a quantum computer and SYK qubit state, 
an analog of a particle is transferred through a holographic wormhole as a quantum bit, called a qubit, in a 
superposition of two states. When the particle passes through the wormhole it is undergoing quantum 
teleportation, a process by which its information can be sent between two distant quantum-entangled initial and 
final states representing the black holes at both extremes. 


The authors examined the process of information transfer through the holographic tunnel and the experiment 
proved satisfactory, as the qubit was successfully recuperated at the other side of the wormhole. Recent 
constructions of traversable wormholes (Jafferis, 2022), provide a causal probe of the ER = EPR relation between 
entanglement and spacetime geometry, and the AdS/CFT correspondence, which previously suggested firewalls 
form around black holes, but now shows how the Einstein-Rosen bridge connection between a pair of black holes 
resolves the information loss paradox. For example, while it has been shown that spinning Kerr-Newman black 
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holes will have traversable wormholes, work in (Jafferis, 2022), has shown that even for the static Schwarzschild 
condition the gravitational back-reaction to quantum effects will induce generic couplings between the exterior 
regions of the pair of black holes and render the wormhole traversable. As a consequence of this, linking of black 
holes via a traversable wormhole spacetime geometry is that it will make a region of connected spacetime which 
would have been cloaked behind the horizon visible to the external boundaries. Certainly, future experiments of 
this type will provide the empirical data and observations that will ultimately reveal the role of spacetime geometry 
in particle physics and quantum mechanics, providing not only a theoretical, but also empirical basis for a unified 
theory of quantum gravity. 


If the qubits being used for the teleportation experiment are indeed entangled, then according to ER=EPR the 
wormhole is not virtual or a “holographic” wormhole (a case in which the term holographic is utilized to imply that 
it is somehow not real). We see from AdS/CFT that quantum entanglement can be described gravitationally via 
spacetime geometry. So, anytime full quantum entanglement is realized, like in a quantum computer, that is via 
microscopic Einstein-Rosen bridges. The micro-wormholes are always there connecting particles, and the coupling 
is maximal with quantum entanglement, so the more important part of the study is if the teleportation can be 
described just as well or better using gravity and spacetime geometry, which will show the veracity of the 
correspondence, and finally bring those working on quantum gravity closer to understanding that particle 
interactions are occurring at the gravitational scale and that gravity is fundamental to particle interactions. 


A particularly interesting feature of the AdS/CFT story is that the majority of physicists believe that the solution to 
quantum gravity will come from using quantum mechanics to “build-up” spacetime, and gravity will come out as an 
emergent force. So that quantum mechanics will be fundamental and spacetime, geometry, and general relativistic 
behaviors will emerge, holographically, from that quantum mechanical description. This is why in many reports 
about the quantum gravity, or “wormhole on a chip”, experiment it was reported that a holographic wormhole was 
created when the experimenters entangled and teleported the qubits. It is viewed that the act of quantum 
entanglement produces the Einstein-Rosen spacetime geometry. This, however, is a backwards perspective, the 
quantum mechanical states emerge from the underlying multiply-connected spacetime geometry (what is 
commonly referred to at the tremendously high energy of the Planck scale as quantum 

spacetime foam, as John Archibald Wheeler called it). 


While it is true that general relativity is most often applied to describe astronomical-scale objects and interactions, 
it seems to be forgotten that general relativity is an extension of special relativity, which describes the behavior of 
the very small—photons—and the corresponding mass, time, and spatial dilations / contractions that occur at 
relativistic velocities. As such, it is not entirely accurate to consider relativity as only applying to the very large, and 
so the conventional hierarchy of quantum mechanics being fundamental to general relativity is misguided. We 
rather observe the phenomenal quantum mechanical states, like non-locality and wave-particle duality, because of 
the behavior of the underlying spacetime, like micro-Einstein-Rosen bridges and pilot waves in the superfluid 
medium of space. In addition, as Lee Smolin says, (Lee Smolin, entitled Space: The Final Illusion) there is theoretical 
evidence that quantum theory of gravity will require space and spacetime to become discrete and constructed out 
of finite atoms of geometry. Such finite atoms of geometry could very well be the Planck Spherical Units (PSU) 
proposed by Haramein (see Fig.13 and 15). 


Therefore, for the holographic approach to unify quantum mechanics and gravity, the principle must be 
generalized as to consider the information contained in the volume, not just in the surface of a black 


hole. This is what Nassim Haramein achieved in his generalized holographic approach, by computing the real energy 
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content in the volume, using a quantization of space called Planck spherical units (with an energy density of 10°” 


joules per cubic meter), representing each a quantum vacuum fluctuation, as well as a quantum of angular 
momentum, and a bit of information. The quantum gravity solution demonstrated how a highly curved spacetime 
geometry, or strong gravity, is the nuclear confining force. 
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Figure 15: A: Quantum Gravity derived from the Holographic mass; B: Proton sphere with PSU’s; C: D: 


Through the generalized holographic solution, it is demonstrated how a proton can have the holographic mass of 
10°” kilograms (based on its internal PSU information content), yet we only measure a tiny fraction of that mass- 
energy (~107” kg): there is a “screening” of the total mass energy due to the holographic relationship between the 
proton charge radius (acting as a surface boundary similar to an event horizon) and the internal volume of the 
hadron. Thanks to the holographic solution, we can now understand that the energy in Einstein’s famous equation 
E= mc’ refers only to the usable energy that has expressed as mass. That mass appearing in the equation is not 
reflecting the real energy content, be it a proton, and electron, a planet, a star, or the universe 


Therefore, what we call mass, results from an inertia in the information transfer from volume to surface, and it 
emerges from the quantum vacuum. While the inverse, the energy content in the volume divided by the one on the 
surface, and multiplied by the Planck mass, gives exactly the mass computed by the Schwarzschild solution to 
Einstein’s field equations, meaning then that once considering the real energy-mass content of the proton, it obeys 
the condition of a black hole. It’s a mini black hole. The real energy content in the volume of a Hadron (it’s 
holographic mass), amounts to the baryonic mass of the universe, which is a cosmological black hole once all 
energy mass contributions are considered. Therefore, the proton is the holographic unit of the universe, and that 
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would explain its otherwise inexplicable stability. That would also explain the real origin of the holographic 
principle. 


6.5 Quantum Gravity & Holographic Mass 


The spherical proton surface is akin to the event horizon around the black hole, (see Fig.12 and 15), and 
considering the surface area as an event horizon it is possible to calculate the ratio between the proton surface and 
the equatorial surface of Planck-volume Planck spherical oscillators (also referred to as Planck spherical units or 
PSUs). From n we calculate the number of equatorial surfaces of PSUs on the surface of a proton, that is, 10%. That 
is, 10°° PSU circles fit on the circumference of the proton. From R we compute the volume entropy, which gives the 
number of Planck spherical harmonic oscillators contained within the proton, that is, 10°. If you fill the volume of a 
proton, 10” cm?, with PSUs, there is a very large number of PSUs that will fill the volume, 107° more than what is 
comprised on the surface. If you multiply that with the mass for each one of the PSUs you get 10™ x 10°g = 10°°g, 
which is equal to the Eddington number of hadrons, or the total explicit mass-energy of the observable universe. 


This holographic mass demonstrates that every proton is connected to every other proton in the universe, via the 
micro-wormhole network of multiply-connected spacetime geometry (ER = EPR)—a true holographic property as 
every subunit of the system, in this case the system being the universe, contains the information of the whole, 
albeit at lower resolution— and as is shown subsequently, the apparent rest mass of the proton is a result of the 
10% discrepancy in information exchange between the volume and surface horizon area. When the surface n (the 
radius of which can be computed as the charge radius of the proton) is divided by the internal volume R, and the 
result is multiplied by 2X the Planck mass (m,), we see the much smaller apparent rest mass of the proton, as 
compared to the implicit total vacuum mass-energy, or holographic mass. It is a geometric calculation that allows 
us to obtain a mass. Multiply this number with the number of Planck circles on the proton surface, 4.72x10*°, to 
reveal the mass influence by one single proton — one tiny wormhole connection. The result is 1.672295215 x 10° 
*4 the proven Standard mass of the proton. Haramein states in his documentary The Black Whole, “This proves that 
the universe is a holographic projection and also singularity events at all scales; that black holes are within black 
holes so part of the universe is a fractal within a boundary condition, but from a different perspective it’s a 
singularity.” 


6.6 Relation with Gravity Scale and Invariant Unification of Forces, Fields, and Particles 


It should be noted that this view of the interior structure of the black hole in terms of PSUs, is supported by the 
concept of black hole molecules and their relevant number densities as proposed. As well, the relationship 
between the interior structure in terms of “voxels” and the connecting horizon pixels is discussed in the work of the 
work of Nicolini, 2014. Similar scale-invariant models have also been proposed by Maeder, 2017 a b c, who much 
like Milgrom’s, 1983 modified Newtonian dynamics (MOND) defines a limit where scale invariance is applicable at 
large scales (i.e. low accelerations in MOND). In his model Maeder utilizes a new co-ordinate system, derived from 
scale invariant tensor analysis, and much like Milgrom and Verlinde, 2017 he finds an additional factor kv that 
opposes gravity. Maeder,2017 a, b, notes that with this new co-ordinate system, both the pressure and density are 
not scale invariant. It should as well be noted that the equivalence found between the critical density and that 
found from the surface entropy (Equation (16)) yields a critical mass that obeys the Schwarzschild solution for a 
universe with a radius of the Hubble radius, The idea that the observable universe is the interior of a black hole was 
originally put forward by Pathria, 1972 and Good, 1972 and more recently by Poplowski, 2010. If such a solution 
holds true, then this would give us the prefect opportunity to study the interior of a black hole. 


43 


The standard model of the universe (i.e. concordance ACDM) explains the accelerated expansion of the universe in 
terms of a negative pressure generated by the so-called dark energy. However, although in good agreement with 
CMB large scale structure, it is not yet able to explain the coincidence (fine-tuning) or the cosmological problem. 
Haramein and Alirol, 2022, reported the progress in Haramein’s unifying concept: “from Bekenstein-Hawking, 
Susskind and ’t Hoof development of the holographic principle, we consider a statistical entropy and 
thermodynamics approach of a surface-to-volume generalized holographic ratio © defined in previous work. 
Applying this analysis, we chart a first order approximation of a scaling coefficient utilizing a face cube center 
crystalline structure representation of spacetime. The resulting scaling from the Planck scale to the universal scale 
finds a surprisingly periodic fit to organize matter in the universe. As a result, we can compute exact values defining 
the fundamental scaling factors of physical interactions. By applying them to radii and masses at the hadronic, 
electronic and Hubble Constant Ho scale, we find results consistent with current measurements. Utilizing these 
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scaling factors, we compute a value for the gravitational constant G with an accuracy of ten significant figures 10 


, representing a first analytical solution for G , which is typically only known to five significant figures of accuracy 
from experiment. The accuracy of the value can be confirmed by computing the Rydberg constant, known from 
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measurements to 10 accuracy, utilizing our scaling factor and our derived value of G” . 


The work of Haramein seems the first to attempt to scientifically expand this premise to include black 
holes/wormholes of all sizes, specifically the idea that protons act as black holes. We will follow this line of 
reasoning, taking the stance that there is a black hole at the center of every proton — that is — at the center of every 
atom. This in turn means that there are wormholes at the center of every atom of both matter and our bodies that 
continually bridges the physical to the metaphysical. This is the consciousness feedback loop that allows 
consciousness to create matter and affect reality, (Haramein et al., 2016), and also allows the co-creation of all 
consciousnesses to create the mass reality, as it shows that all protons (all wormholes) are holographically 
connected. This means we are all connected to one another, and to every single other thing in the entire universe. 
This is a scientific theory that explains how the whole is present in each part and how idealism works on a scientific 
and quantum level. Idealism means consciousness creates reality or thoughts form matter. 


In summary, 

Voxelating with the proposed PSUs to compute the surface and volume energy of a system taken as spherical as 
first approximation, Haramein computes the total energy content of the system and defines an information and 
energy transfer ratio between surface and volume, representing the holographic ratio, and proves that it is this 
ratio that explains the emergence of the apparent rest mass. This holographic solution has given the most striking 
results by predicting the proton muonic radius (most recently confirmed by the latest electronic hydrogen 
measurements from (Bezginov et al. 2019), within 1o standard deviation, and as mentioned earlier, it describes 
quantum forces, like the strong force, as arising by a gravitational interaction. 


7. Gravity as a Dynamic Process in a Superfluid Quantum Space: Quantum Gravity 
Versus Relativity, according to Sbitnev and Fedi 


7.1 Introduction 

The hypothesis of Fedi, 2017 and Sbitnev and Fedi, 2017, starts from considering the physical vacuum as a 
superfluid quantum medium, that they call superfluid quantum space (SQS), close to the previous concepts of 
quantum vacuum, quantum foam, superfluid vacuum etc. It is generally believed that quantum vacuum is 
populated by an enormous amount of particle-antiparticle pairs whose life is extremely short, in a continuous 
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foaming of formation and annihilation. Fedi and Sbitnev hypothesize that these particles are superfluid symmetric 
vortices of those quanta constituting the cosmic superfluid (probably dark energy). Because of superfluidity, these 
vortices can have an indeterminately long life. Vorticity is interpreted as spin (a particle's internal motion). Due to 
non-zero, positive viscosity of the SQS, and to Bernoulli pressure, these vortices attract the surrounding quanta, 
pressure decreases and the consequent incoming flow of quanta, lets arise a gravitational potential (Fig.16) This is 
called superfluid quantum gravity. In this model they don't resort to gravitons. Once comparing superfluid quantum 
gravity with general relativity, it is evident how a hydrodynamic gravity could fully account for the relativistic 
effects attributed to spacetime distortion, where the space curvature is substituted by flows of quanta. Also, 
special relativity can be merged in the hydrodynamics of a SQS and they obtain a general simplification of Einstein's 
relativity under the single effect of superfluid quantum gravity. 


Sound Induced Gravity by Phonons in Superfluid Quantum Space 


Figure 16: Vortex theory of Fedi and Sbitnev AB CE: multiple vortex formation by rotation and train-like flow. D: 
at the movement of vortex through the superfluid quantum space associated waves are formed that can be 
interpreted as Bohmian guiding pilot-waves. F: Formation of quasi-particles through phonon/electron attraction. 
G/H: cartoon of a quasi-particle I: Casimir effect. 


The particles of the Standard Model could form as dynamic topological defects (superfluid vortices) or pulses in a 
SQS (Fedi, 2016; 2017). In this view, the superfluid vacuum (Milloni, 1994, Wheeler and Ford, 1995, Milton,2001, 
Huang, 2013), is a fundamental scalar field with quasi-zero, positive viscosity which gives mass to particles through 
the kinetic energy of its quanta, once perturbations occur. There are therefore several analogies with the Higgs- 
field, while Higgs boson would be a spin-O vortex of space's quanta (SQ), i.e. a single vortex, then an elementary 
particle, whose remarkable mass, given the low density and viscosity of SQS, would make it unstable and would 
compel it to a quick decay into smaller vortices (lighter particles) and pulses. Sbitnev, [Sbitnev, 2016) considers 
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quantum vacuum as a superfluid and applies quantum considerations to Navier Stokes equations to describe vortex 
objects (vortex balls) which, unlike Hill's spherical vortices, show intersected streamlines and seem to satisfactorily 
reproduce fermions’ spin by varying their orientation at each revolution. Also, Volovik, 2011, accurately discusses 
the possible topology of quantum vacuum and the appearance of vortices. Huang, 2013, affirms that quantum 
turbulence (chaotic vorticity) in the early universe was able to create all the matter in the universe. 


It is known that quantum vortices occur in other superfluids, such as those observed in helium nanodroplets 
(Gomez et al.,2014, Volovik, 2000, 2003). It may be interesting to start from the analysis of vortices in a Bose- 
Einstein condensate ((r; t)), for whose time-depending evolution the most simple model is the Gross-Pitaevskii 
equation. These vortices behave as gaps in the medium where superfluidity breaks down and the presence of a 
topological structure where pressure and density go to zero. The use of hydrodynamic equations of vortices applied 
to SQS to describe the fundamental particles and their force fields would be advantageous under different aspects. 
It could for instance explain the appearance of particle-antiparticle pairs from quantum vacuum as a perturbative 
phenomenon similar to that described in a Karman vortex street (Fig. 16), where pairs formed by a right- and a left- 
handed vortex occur due to a perturbation of the flow. In our case the flow may be represented by hydrodynamic 
gravitational elds in the SQS produced by other bodies and the perturbation elements by other particles [Pinsker 
and Berlo, 2014,] or clumps of space's quanta (a possible explanation for dark matter and its role in 
creating/aggregating ordinary matter?) or any stochastic perturbation of the SQS (we interpret this originally 
disturbance as a cascading perturbation of a pre-existing SQS that replaces the Big Bang). The self-sustainability of 
the vortices would be possible, thanks to superfluidity. The wave functions of particle-antiparticle pairs might then 
emerge from the perturbation of SQS. 


Fedi, 2017, suggested however a different geometry for a vortex particle in SQS, compatible with the fermionic spin 
1/ 2. If fundamental particles are vortices of the quanta which form the SQS, then also vacuum fluctuations should 
arise from their circulation: the fluctuations of the zero-point field. Vacuum fluctuations may therefore be vortices 
which manifest in the SQS, the so-called quantum foam of virtual particle-antiparticle pairs does not correspond to 
the scalar field itself but to a manifestation of the underlying fundamental scalar field (dark energy), that is to its 
continuous hydrodynamic fluctuation. Since vacuum fluctuations consist in particle-antiparticle pairs, we have to 
consider two symmetrical vortices which destroy each other when they come in contact in the way their 
circulations are not mechanically mutual (circulation of opposite sense). Also, the phenomenon of annihilation 
would therefore occur on the basis of quantum hydrodynamics. 


7.2 Toroidal Vortex Geometry and Emergence of Spin and Quantum Potential. 


As far as the most appropriate vortex geometry to hydro-dynamically explain the spin is concerned, it is interesting 
to consider the simple evolution: vortex tube into vortex ring horn-torus-shaped vortex (Fig. 17 B). Also, Villois, et 
al., 2016, analyze vortex tubes evolving into vortex tori in superfluids and demonstrate the emergence of non- 
trivial topology. This geometry seems to well account for the spin of fundamental particles. In the case a quantum 
of superfluid space flowing in the torus vortex needed the same time the vortex needs to complete two turns in the 
toroidal direction to return in the same position after having completed one turn in the poloidal direction, then the 
vortex would have spin-% (fermion), i.e. the system returns in the same state after a toroidal rotation of 720°, after 
each quantum forming the vortex has moved along a Mobius-strip path. 


It is interesting to notice that a two-components spin can explain in mechanical terms any other type of spin as the 
ratio of the number of toroidal rotations to poloidal rotations. The case of spin O may be determined by further 
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evolution of the horn torus into a spheroidal vortex or correspond to simple, rotating clumps of SQ (or to spinning 
phonons (see later). The suggested geometry could be able to account for the main mechanism suggested in this 
work, i.e. the attraction of SQ (gravity), due to Bernoulli pressure, and the consequent emission of virtual photons, 
which accounts for Coulomb's force and is necessary to maintain energy balance in spite of the absorption. 


The peculiar geometry of the toroidal vortex would then account for the charge of the particle: neutral if the vortex 
is a ring torus, as there cannot be genesis of virtual photons and charged in the case of a horn torus. One could, for 
instance, explain the appearance of particle- antiparticle pairs from quantum vacuum as a perturbative 
phenomenon analogous to that described in a so-called Karman vortex street, where pairs formed byaright-and 
a left-handed vortex occur due to a perturbation of the flow. In our case the flow may be represented by the 
gravitational field and the disturbance by other particles or stochastic perturbations of SFQS. The trigger to the 
formation of vortex-antivortex pairs in the fluid quantum space, corresponding to matter and antimatter within our 
analogy, might be a phase transition similar to the fluid vortices, providing a new basis to describe the wave 
equations of fundamental fermions. In this direction, Sbitnev (Sbitnev, 2012-2017) considers quantum vacuum as a 
superfluid and applies quantum considerations to Navier- Stokes equations. 


Vortex flow of charged wave/particle in a superfluid quantum space background 


Figure 17: A: Steady vortex avenue confined by transfer flow with a dipole source inside and a uniform 
background flow outside. Yellow streamlines outside of the vortex area represent possible Bohmian 
trajectories B: Transformations of torus shown in (a) to the tori when the radius b tends to the radius a, or to 
the double surface sphere shown in (b) when the radius b tends to zero. Pilot waves of Bohm can be envisioned as 
motion of vortices guiding a particle along the optimal trajectory, in which the torus bears a wave pattern that 
accommodates all the information about the environment by reflection and therefore can fully simulate the 
particle until its final destination. 


Daywitt, 2009 and Huang, 2013, approached the same item using a superfluid universe model, seen as a self- 
interacting complex scalar field. The vacuum is filled with scalar fields that serve as order parameters for 
superfluidity, being quantum phase coherent over macroscopic distances. Superfluid quantum space (SFQS) 
concepts have been developed by Fedi, 2016, and Sbitnev, 2017 and recently reviewed by Fell and Sbitnev, 2017, 
in the framework of plasma physics. 


Sbitnev describes vortex objects (vortex balls) that, unlike Hill's spherical vortices, show intersected streamlines 
(Fig. 17A) and satisfactorily reproduce fermions’ spin by varying their orientation at each revolution. As far as the 
most appropriate vortex geometry is concerned, it is interesting to consider the following evolution: vortex tube to 
vortex torus to quasi-spherical torus, since it could be able to account for the main mechanism i.e. the absorption 
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of SQ (gravity) and the consequent emission of virtual photons, which accounts for Coulomb's force and is necessary 
to maintain energy balance in spite of SQ absorption. When a photon is described as a phonon in SFQS, the 
energy it carries would be justified within the quantum phenomenon of second sound, occurring in 
this case in SFQS. Thus, the physical definition of SFQS and ZPE field are closely related, yet it should 
be realized that the ZPE concept mainly reflects the frequency of quantum fluctuations of the field, 
while the superfluid quantum space defines the total overall dynamic field structure that may 
underlie the fabric of reality in which also our world in embedded. 


7.3 Analogies of Photons and Phonons 
There are many analogies between photon and phonon. In the energy eigenvalue of any eigenstate Wn of photon, 
expressed as E, = (n +1/,) kw 


Both photons and phonons: 

- are bosons, 

- possess wave-particle duality, 
- obey the Doppler effect, 


- are symmetric under exchange, 


- can be created by repeatedly applying the creation operator, 
- share the formula of momentum, 


- can produce photoelectric effect and Compton scattering thanks to their momentum, 
- can have a spin. In this case photon would be a special spin-1 phonon, 

- can form squeezed coherent states, 

- can interact via parametric down conversion 


High-frequency quasi-periodic oscillations, measured in a torus orbiting in the vicinity of a black hole, probably 
obey to the abovementioned Eigenfrequencies of the proposed GM scale-algorithm of Meijer and Geesink,2022. 
According to Rezzolla (Rezolla et al, 2003), the torus, in fact, can be thought of as a cavity in which the p- modes 
effectively behave as trapped sound waves. If the sound speed in the cavity were constant, the frequencies of these 
standing waves would be in an exact integer ratio. In reality the sound speed is not constant but the Eigen- 
frequencies found by us are in a sequence very close to 1:2 and 3:4. So cyclic energy trajectories and periodicity in 
quantum physics may be envisioned as coherent resonances of atomic cascade transitions of materials. Potentially, 
these informational frequencies are linked with the ZPE/SFQS field, through resonances leading to phase-locked 
cellular information attractors (Keppler, 2012, Sbitnev, 2016, Fedi, 2018), that are functionally separated by non- 
coherent wave activity (Meijer and Geesink, 2022; 2017). The latter could explain the function of interwoven 
“coherent” and “non-coherent” EM/quantum values and the presence of the related toroidal trajectories 
correspond with initial vibrational energies of molecules and atoms equal to their measured vibrational zero-point 
energy (Fremling, 2013, Irikura, 2005, 2007 , Sbitnev, 2016). 


Conclusion 

In the single hypothesis of massive particles as vortices of space's quanta in a superfluid quantum vacuum, which 
obey Gauss's law for gravity (incoming flux ), attraction of space's quanta determine a simple formula for quantum 
gravity as expressed in (Villois et al., 2016 ). This generates a series of consequences which range from describing 


48 


and simplifying special and general relativity, up to letting us better understand what a fundamental particle can 
actually be (a quantized vortex, not a dimensionless point) and linking gravity to electromagnetism. Gravitational 
waves may be defined as a periodic (negative) pressure waves in the SQS caused by the variable position of a 
quadrupole in time and therefore corresponding to a variable pace in the absorption of SQ. In this case 
gravitational waves arise as negative pulses propagating through SQS and not as space-time deformations. Since,, 
we think that also photons can be described as phonons pulses through the SQS, it is obvious that gravitational 
waves travel at the speed of light. And, not surprisingly, also photons, as positive pulses that carry energy (like 
sound does), can provide kinetic energy to a target (radiation pressure), exactly as for gravitational waves acting on 
LIGO's test masses (Meijer and Geesink, 2022), where the pressure is in this case negative. Finally, the description 
of photons as spinning phonons (spinning since produced by vortices) propagating through a superfluid space 
would reduce waves which exist in nature to only one mode of the medium-dependent type. Indeed, according to 
QFT a real vacuum does not exist and the eigenvalue of the harmonic oscillator (for photons and phonons) for n=0 
is not zero. Fedi, therefore, states that it seems that a superfluid approach may be able to explain nature without 
extra dimensions, strings, gravitons, cosmic inflation etc. (Fedi, 2016). 


8. Gravity: its Relation with Zero-Point Energy of Haisch, Rueda and Puthoff 


8.1 Introduction 


ZPE field is traditionally seen as the domain for quantum fluctuations of pairs of wave/particles and their antipodes 
(Daywitt, 2009; Setterfield, 2002). Of note, virtual photons, that are also instrumental in the generation of van der 
Waals forces known from chemical binding, are produced during particle/antiparticle pair fluctuations (Dirac Sea). 
Thus, photons originate from the vacuum, and are generated if dipoles in the field rotate due to interaction with 
moving charges in, by which a magnetic induction field is produced. In this manner, free charges perturb the 
vacuum by polarization. Sakharov proposed a suggestive model in which gravity is not a fundamental force, but 
rather an induced effect associated with zero-point fluctuations (ZPF's) of the vacuum, resembling the van der 
Waals and Casimir forces. In this framework, Puthoff, developed a point-particle--ZPF interaction model that 
accords with and fulfills this hypothesis. In the model gravitational mass and its associated gravitational effects are 
shown to derive in a self-consistent way from electromagnetic-ZPF-induced particle motion (Zitterbewegung). 
Because of its electromagnetic-ZPF underpinning, gravitational theory in this form constitutes a "unified" theory. 


It is thus seen that the expectation value of the kinetic energy of parton (zitterbewegung) motion reaches a finite 
magnitude, limited by the finite value of the as yet undetermined) ZPF cutoff frequency. The energy calculated in 
this way is in the nature of the so-called “transverse self-energy” (in QED) of a particle in response to the 
electromagnetie zero-point fluctuations of the vacuum, (Puthoff, 1989, 2001; Haisch Rueda and Puthoff,1997). 
Since the energy associated with this Zitterbewegung motion is an internal particle energy, that is, not directly 
observable, we identify this energy as that corresponding to the rest-mass energy of the particle, m. The starting 
point is equations of the form , written for two masses, but modified to take into account the fact that each mass 
experiences not only the background ZPF field, but also the ZPF-driven dipole field of the other mass. 


The procedure followed here was developed by Boyer for the derivation of the retarded van der Waals forces at all 
distances between a pair of polarizable particles, (Boyer , 1985). Therefore we need only outline the procedure as 
it applies to our case. With regard to the attractive nature of the force, this is simply a reflection of a 
property typical of van der Waals forces in general. The fact that gravitational interaction is characterized 
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by a unipolar (single-valued) “charge” (mass) can be traced to a (positive only) kinetic energy basis for the 
mass parameter. In particular, the authors have been able to explicate a first-order model" based on the ZPF of the 
vacuum electromagnetic field alone, once we take into account its effects on particle motion. The model thus details 
an electromagnetic basis for gravity. Assuming the model is a proper representation of the gravitational interaction, 
the “already unified” aspect of the model would seem to mitigate against canonical attempts at unification of 
gravity as a separate force, or quantization of gravity as a separate field, in favor of a viewpoint more aligned with 
that presented here. 


8.2 Relation to Gravitation 

It is therefore seen that a well-defined, precise quantitative argument can be made that gravity is a form of long- 
range van der Waals force associated with particle Zitterbewegung response to the zero-point fluctuations of the 
electromagnetic field. As such, the gravitational interaction takes its place alongside the short-range van der Waals 
forces and the Casimir force as related phenomena which emerge from the underlying dynamics of the in- teraction 
of particles with the zero-point fluctuations of the vacuum electromagnetic field. Electromagnetic radiation can be 
pictured as waves flowing through space at the speed of light. The waves are not waves of anything substantive, 
but are ripples in a state of a theoretically defined field. However these waves do carry energy (and momentum), 
and each wave has a specific direction, frequency and polarization state. Each wave represents a "propagating 
mode of the electromagnetic field." When Michelson-Morley, (see, Wikipedia), failed to detect any ether drift, the 
concept of an ether was therefore discarded. However, Michelson-Morley did not prove that there is not an ether. 
They only showed that there is no ether drift. The reason for this is that the earth does not drift through the ether, 
but rather flows in the sun’s vortex of gravity producing particles at the same speed of the vortex at the earth orbit, 
like a cork in a stream. At the time, Michelson was inclined to agree with Stokes hypothesis, put forward in 1867, 
that the ether in the vicinity of the earth moves at the earth’s velocity. This means that there is no relative motion 
between the earth and the stream of particles. When there is a mass object present in the sea of particles, the 
maximum disturbance would be created if the particles continuously collided directly with the mass object. To 
minimize this effect, the particles swirl around the mass object to create a vortex. 


From this line of reasoning, quantum physics predicts that all of space must be filled with electromagnetic zero- 
point fluctuations (also called the zero-point field) creating a universal sea of zero-point energy. The density of this 
energy depends critically on where in frequency the zero-point fluctuations cease. Since space itself is thought to 
break up into a kind of quantum foam at a tiny distance scale called the Planck scale (10°? cm), it is argued that the 
zero point fluctuations must cease at a corresponding Planck frequency (10° Hz). If that is the case, the zero-point 
energy density would be 110 orders of magnitude greater than the radiant energy at the center of the Sun. On the 
other hand, zero-point energy appears to have been directly measured as current noise in a resistively shunted 
Josephson junction by Koch, van Harlingen and Clarke, 1982, up to a frequency of about 0.6 Tz. A remarkably 
different phenomenon occurs when accelerating through zero-point radiation. The zero-point radiation acts upon 
an accelerating detector as if the detector were immersed in a thermal spectrum, even though heat and 
temperature are not involved. The perceived "temperature" is directly proportional to the acceleration. 


8.3 Cosmological aspects 


A major discovery in astrophysics in the late 1990s, was the finding from type la supernovae redshift-luminosity 
observations that the expansion of the universe is accelerating. This led to the concept of dark energy, which is in 
effect a resurrection of Einstein's cosmological constant. (The universe now appears to consist of about 70 percent 
dark energy, 25 percent dark matter and five percent ordinary matter.) Zero-point energy has the desired property 
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of driving an accelerated expansion, and thus having the requisite properties of dark energy, but to an absurdly 
greater degree than required, i.e. 120 orders of magnitude. According to relativity theory, energy is equivalent to 
mass as a source of gravity, thus zero-point energy should gravitate, which according to general relativity means 
producing a positive curvature in space-time. At first glance one might assume that if there is an enormous amount 
of zero-point energy underlying the universe, its effect would be to dramatically curve the universe to a minute 
size. Indeed, if the spectrum of zero-point energy extends to the Planck scale, its energy density would be the mass 
equivalent of about 10” grams per cubic centimeter which would reduce the universe to a size smaller than an 
atomic nucleus. 


Gravity from Zero-point Energy Models 
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Figure 18: Gravity as potentially related to Zero-point energy: A: Casimir wave to particle reduction by squizing 
between two plates; B: Toroidal geometry of ZPE frequencies C: Toroidal generation of BSE condensates; D: 
Planckian wormhole (foam-like) structure dynamics; E: Generation of gravitational force by lowering energy density 
in ZPE (Sorli et al, 2016); G: Cartoon of Polaron interacting with vacuum lattice; J Matrix of charge interactions in 
vacuum Iattice;l: Technology to collect free energy through Casimir-like ZPE fluctuation wave reduction. 


Zero-point energy behaves differently. For ordinary radiation, the ratio of pressure to energy density is w=1/3c’, 
which is customarily expressed in units whereby c=1, and thus the ratio is expressed as w=+1/3. But for zero-point 
energy the ratio is w=-1. This is owing to the circumstance that the zero-point energy density is assumed to be 
constant: no matter how much the universe expands it does not become diluted, but instead more zero-point 
energy is assumed to be created out of nothing. A further peculiarity is that a ratio of w=-1 implies that the zero- 
point energy exerts a negative pressure which, counter-intuitively, leads to an expansion of space-time. 


Two noteworthy successes of SED are its derivation of the Planck blackbody function without assuming 
quantization and its suggestion that the Bohr orbit of hydrogen could arise without a quantum law. In the latter 
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case, the ground state electron is assumed to emit Larmor radiation which causes it to spiral inward, but this does 
not lead to collapse of the orbit because the electron also absorbs zero-point energy. The calculation of the 
absorption was done by Boyer, 1985 and later by Puthoff, 2001,by treating the electron as undergoing harmonic 
oscillation rather than true motion in a Coulomb potential. This is a weakness in the analysis but nonetheless it is 
striking that the Larmor emission and harmonic-oscillator-type absorption prove to be in balance exactly at the 
Bohr radius. The fact that the orbital angular momentum is zero in the quantum ground state is mirrored in the SED 
orbiting-electron interpretation by random changes in the orbital plane (due to the zero-point fluctuations) yielding 
a time averaged zero net angular momentum. (Fig.18). 


8.4 Spacetime and ZPE 


As discussed by Tattersall, 2015, space is considered to be full of a special form of energy known as zero-point 
energy or vacuum quantum fluctuations. Tattersall, 2016, states, “...These speculations (along with the theoretical 
underpinnings of SED) would lead one to suggest that space is not full of ZPF, but rather that space is in fact ZPF. 
This is not a return to the aether theory of old, but is an acknowledgement of a mounting body of theoretical 
argument and experimental work suggesting that ‘space’ is in fact an active, all pervasive medium.” This line of 
thinking emerged from reflections on the work of Santos, 2012, in which he discussed the significance of zero-point 
energy fluctuations in correlation of quantum phenomena at different spatial points. A suggestion, put forward by 
Santos, 2012 in which he alluded to the possibility that zero-point energy may be responsible for maintaining the 
electron stability within atoms via a resonance-type interactions led the author to reexamine the theoretical work 
of Haisch, Rueda, and Puthoff, 1997, Puthoff, 2001, Rueda and Haisch, 2005. This along with the findings of 
Rancourt (2011) and Rancourt and Tattersall (2015) led to an interesting conclusion, particularly when entertaining 
new ideas as to the possible nature of gravity as a pushing force or pressure. 


The paper of Tattersall, 2016, takes a phenomenological road and in doing so echoes many of the sentiments 
expressed in e Serge (2016) paper. He states, “...it becomes clear that the understanding of the whole complex of 
the indicated problems [in physics], as well as the nature of gravity, should be searched for not on the road of 
creation of new theories, but on the level of phenomenology. This paper takes the view that efforts to elucidate of 
the essence of gravity should take advantage of aspects of the newer approaches to scientific inquiry 
foreshadowed by David Bohm The experiments of Rancourt and Tattersall, 2015, showed that, depending on the 
position of selected light sources, test masses would register differing weights under carefully controlled 
experimental conditions. These results pointed to the influx of some kind of energetic influence into matter. 


It appeared that somehow light was interacting with gravitation ‘pressure’. These findings led the author to 
reconsider falling frames as perhaps real and that gravity may in fact emerge from the pressure created by the 
influx of zero-point energy into matter. As discussed in a previous paper (Tattersall, 2016), zero-point energy in the 
form of a field is hypothesized to be moving into matter. Specifically it was stated that, “Let us speculate that the 
ZPF is continually moving into matter in order to provide an energy source for electron activity and possibly other 
activity within atoms. It would follow that the intensity of movement of the ZPF would be proportional to both 
mass and distance. The net result would be a distortion, or perhaps density and pressure of space in the vicinity of 
massive bodies. On the face of it the mathematical approach used in GR would still apply.” These considerations led 
in turn to further reflections on the nature of gravity in terms Stochastic Electrodynamics (SED) and its next 
generation Stochastic Electrodynamics with Spin (SEDS)]. However it later became clear that the idea of ‘falling 
frames’ of ZPE as a cause of gravity was a surrogate for a deeper and more profound explanation. 
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8.5 Stochastic Electrodynamics 

Stochastic electrodynamics (SED) states that the electron in its orbit in the hydrogen atom radiates energy and at 
the same time absorbs an equal amount of energy so that in the lowest Bohr orbit the electron is in dynamic 
equilibrium with the surrounding ZPE particles(Puthoff,1987). This would indicate that the orbital energy of the 
electron equals the energy of the enclosed volume of ZPE. It has been suggested that if space were as dense as 
calculated above, then gravity would act on it and cause it to collapse. Such is not the case. Gravity is not a 
fundamental force, like some ethereal fluid permeating space, but is a generated force, just as lift is produced by 
the flow of air over an airfoil (Sakarov, 1967). When the air flow stops, the lift stops. The force of gravity is 
produced only by the coordinated motion of the ZPE particles swirling around a mass object, and if there is no 
coordinated flow, there is no force of gravity. To the contrary, the presence of these particles would tend tosupport 
space, not cause its collapse. 


According to Massie, 2012: “When a photon of sufficient energy is halted, it can produce an electron and a 
positron. This is further evidence that a photon consists of two opposite spinning particles, or neutrino/ anti- 
neutrino. To become an electron or positron, the photon particles must form a resonance with the surrounding sea 
of ZPE particles. Koltic, 1997, and his team directed a beam of high energy particles at electrons to investigate the 
cloud of virtual particles surrounding them. It is proposed that this cloud is a vortex that produces charge. The 
equation for this vortex is V = e/VMr or, V = N/vr (where N is a constant). That charge is a function of the dynamics 
of the surrounding sea of ZPE particles and not of the charged particles themselves, is indicated by the fact that 
electrons and protons produce charges of the same magnitude, but with opposite directions of their vortex swirl. 
There is a great difference between an electron and a proton. 


If charge were only two dimensional, it could reverse simply by turning over. To prevent this, charge must be three 
dimensional, or “handed”. The circumferential movement is electrostatic charge and the axial movement is 
magnetism. When two particles with the same charge approach each other their adjacent spins are opposite to 
each other and a pressure builds up to force the particles apart. When two particles with opposite charge approach 
each other their adjacent spins are in the same direction. This results in a lower pressure between them and the 
external pressure forces them together. The reason that two opposite charges do not touch is because the unified 
flow between them ultimately has enough pressure to resist the pressure of the external ZPE field. A stable 
condition of charge results when the angular momentum of the spinning particle (or particles) is the same as h, the 
angular momentum of the ZPE particles surrounding the spinning particle. For the electron: where: E= mcae, in 
which Ae is the Compton wavelength. 


8.6 Relation with Electromagnetism 

The strength of the electromagnetic fields is a function of the vortex flows of the ZPE particles around the 
charged particles, but this force is not as strong as the total pv? pressure of the ZPE field as calculated by Mehta, 
1999, who modified Casimir’s formula to accommodate curved surfaces. Using this modified formula with the 
published size of the proton and a separation of 1 fm he calculated that the Casimir force holding the two protons 
together was approximately 33 times stronger than the electrostatic forces pushing them apart. The strong force 
can involve a neutron and a proton or a proton and a proton. The neutron-proton reactions are normally seen on 
earth while proton-proton reactions require the energy of the interior of the sun. If some external force or 
momentum should force the neutron and the proton, or proton and proton close enough together (in the order of 


10m) they would block out the flow of all wavelengths of the ZPE field between them, similar to the Casimir 


effect”. 
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However, in the Casimir effect (Fig.18), because of mechanical limitations of the minimum distance separating the 
plates, only the longer wavelengths are blocked and the effect is very weak. In the strong force all of the 
wavelengths are blocked and the effect is very strong because the entire pv? pressure of the ZPE field is brought to 
bear against the objective areas of the nucleons. The vortex field of the proton serves as a buffer, acting like a 
spring, to prevent the nucleons from coming in direct contact with each other. The farther the nucleons are apart 
the weaker this spring effect becomes, so that the force of the constant external pressure appears stronger with 
greater separation. The strong force is limited to a short range because as soon as the nucleons become separated 
enough for the shorter ZPE wavelengths, to get between them the strong force, is rapidly reduced. This would 
explain why the strong force gets stronger with greater separation but acts only over a very short distance. 


9. The Structured Vacuum Theory (SVT), by Alex Axelrod 
Methodological introduction 


Any researcher of the physical reality is faced with a complex inverse problem of discovering the mechanisms due 
to which the observed physical phenomena occur. Only at the next stage should he deal with the mathematical 
description of these mechanisms. Asa rule, physical theories cover only the second stage, and are limited to writing 
relationships between relevant physical parameters, and the mechanisms of phenomena remain unclear. This 
approach allows the development of tools for quantifying and even predicting the results of physical processes, but 
fails to explain them. As a result, the phenomenological approach generally accepted in physics does not give an 
answer to the eternal question WHY. 

Anyone trying to create a comprehensive and unified model of reality must be guided by only one fundamental 
principle. Appeal to previously developed models is useless, because they have, to one degree or another, proven 
themselves incapable of solving such a problem. The SVT adopted the Energy Conservation as such a fundamental 
principle. 

Physics is the science of the energy transformations from one modality to another. Therefore, it is desirable that 
the fundamental physical theory should be based on an adequate definition of energy and all its modalities. 
Unfortunately, modern physics does not provide a comprehensive explanation of the energy concept. The 
derivation of such an explanation was one of the SVT initial tasks. As the only suitable materialistic modeling of the 
energy concept was its assignment to the motion energy of an inviscid superfluid. Only a superfluid motion was 
found capable of satisfying all the weird needs of a universe system under all imaginable circumstances. 

Based on the logical conclusion that the laws of physics hold throughout the entire volume of the universe, it was 
necessary to determine the spatial structure of the elementary building block of the universe. Such an elementary 
block would have a sufficient number of degrees of freedom to maintain all types of motions corresponding to all 
energy modalities. Such an element turned out to be a double helix capable of having four degrees of freedom. This 
enabled qualitative explanation of the materialistic essence of the kinetic and potential components of both 
gravitational and electromagnetic energies. In addition, there is every reason to believe that the double-helical 
shape of superfluid flows can explain the phenomena of nuclear interactions. 

The structured vacuum model identifies the gravitational energy with the energy of the antisymmetric excitation 
propagation mode along the double helix. Accordingly, the electromagnetic energy corresponds to the energy of 
the symmetric mode. The kinetic and potential energy components correspond to the energies of the longitudinal 
and transverse motions of the superfluid. The only reasonable answer to the question of why these definitions 
were formulated in this way is the correspondence of the consequences of such a decision with the results of the 
accumulated results of physical experiments casted in physics laws. 
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Brief exposition of the Structured Vacuum Theory (SVT) 


This theory sheds light on the matter spatiotemporal organization in the universe and mechanisms standing behind 
physical laws. The model describes origins of such basic phenomena as inertial and gravitational masses, electrical 
charge, and magnetic momentum, providing materialistic geometrical interpretation of traditional physical 
concepts. Brief exposition of the proposed by the SVT model of the universe organization appears in the following 
table. Detailed discussion of the matter spontaneous evolution from complete disorder to the structured universe 
may be found in the chapter entitled "Chain of the superfluid flow transformations and the vacuum lattice genesis" 
in Axelrod (2023). 


Superfluid carriers of the Universe energy 


The SVT assumes that entire energy of the universe is stored in perpetual streamline flows of the inviscid 
incompressible superfluid substance. The physical vacuum is the 3D structure formed by flows of this substance 
and occupies the entire volume of the universe. Actually, the structured matter forms a confined area of space in 
which physical laws are observed, and it is meaningless to apply the laws outside of this area. The process of the 
space genesis and the inner logic of this process are exposed in greater details in Axelrod (2023). Adopting as an 
axiom the energy conservation principle and its supreme role in the entire physics, we may logically come to the 
conclusion that the primary goal of the universe existence is efficient conservation of the stored in it energy. The 
universe system is in permanent process of self-optimization. Recognition of the energy conservation principle 
primacy leads to logical conclusion that the optimization parameter is the energy storage efficiency. In Axelrod 
(2023a) the traditional Lagrange-Hamilton optimization principle is reformulated as the steepest ascent of the 


system to the state of its optimally high Q-factor, Q = oe Here Prar is the reactive power of all inner oscillations 


comprising the physical system, and Press is the active power of the system radiation losses. The commandment of 


the steepest quality factor maximization may be interpreted as the system behavioral algorithm leading to the 
following actions: 


a) Pursuit to storage of maximum possible amount of the total power Prar of its inner oscillations, and 


b) Minimization of its radiation losses Pgøss by diminishing efflux of the stored power through its boundaries. 


The superfluid is the perfect substance ideally suitable for the implementation of these tasks, and this will be 
qualitatively demonstrated in the following discussion. 


Algorithm of the superfluid flow dynamical evolution 


The novel formulation of the system dynamics algorithm allows us to take a fresh look at the universe system 
organization and leads us to the clue on how the universe finds the optimal way to accomplishment of the energy 
conservation task. The new formulation of the Lagrange-Hamilton principle appears to be very fruitful since it 
reveals the true motivation standing behind several experimentally observed phenomena: 


a) Spontaneous generation of natural harmonic oscillators: resonance is the basic method to bind some 
amount of free kinetic energy, either gravitational or electromagnetic, to the same amount of free potential 
energy, either gravitational or electromagnetic, forming basic harmonic oscillator. In the SVT, kinetic and 
potential energy components have physical meanings of energy carried, respectively, by longitudinal and 
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transverse velocity components in helical flows of the superfluid substance. The resonance features equal 
division of the oscillation energy between kinetic and potential components, averaged along the oscillation 
period. The SVT interprets such a behavior as an attempt to share the total energy of the superfluid stream 
between all available degrees of freedom: translational and rotational. Isolated resonant massive physical 
objects are shaped as tori with large aspect ratio of toroidal and poloidal radii of rotation. As will be explained 
below, this curved shape plays the key role in the resonant process of energy exchange. 


b) Abundance of coherent collective oscillations in the nature: global coherent oscillations is the optimal 
modus operandi for creation of the optimally stable systems. Coherent oscillations of a large system of 
coupled oscillators prevent collisions within the system and diminishes generation of free randomized energy. 
Systems in the nature strive to generation of clustered resonant structures, including lattices: this 
agglomeration proved to be very efficient algorithm for the long-range energy storage and attraction in a 
broad frequency spectrum of oscillations. Lattices are the ultimate form of the agglomeration of a large 
number of identical objects. Quantum-scale lattices have crystalline structure with hexagonal symmetry. The 
hexagon shape is the result of topological constraint of isolated ring resonators agglomeration into the lattice. 
In a course of the agglomeration, curved double-helical streams are straightened, but the curvature is 
relocated into vortex sites at the hexagon's corners. Lattices of coherent oscillators are systems with enhanced 
stability (Q-factors) and optimally large number of degrees of freedom of their inner coherent oscillations; 


c) Abundance of systems with multiple-scale hierarchal nested architecture: nesting is the optimal strategy 
for complex physical system to reach the highest possible Q-factor. Fractal architecture of nested systems 
features maximal energy density and minimal losses. Fractals are multidimensional objects with self-similar 
detail across size and/or time scales. Visualization of a fractal structure requires the creation in our 
imagination of a new axis, along which we will place objects of different sizes. Thinking of fractals in categories 
of this new axis, gives birth in your imagination to a multiple-scale architecture with the series of discrete rigid 
ordered structures building the system backbone. The nested ordered structures of different scales occupy 
the same relative volume. Gaps along this axis of spatial dimensions are filled by the material medium which 
motion carries the fraction of randomized energy. In this image, the coherent areas of the ordered structures 
are intermitted with apparently randomized medium. The impression is that the skeleton of discrete ordered 
structures is immersed in the continuous, amorphous and vibrant randomised medium (see Fig.19). This 
randomized fraction energetically interconnects the rigid ordered structures of different dimensions granting 
to the entire system its vitality and ability for adaptive variations. 


Following above guidelines appears to be the optimal solution for stable energy storage since energy losses of 
objects of one scale are consumed by the objects of the other scale, saving the total system losses. Effective energy 
coupling between objects of different scales is done by the method of spatial resonance. The spatial resonance 
employs the technique of complete potential-to-kinetic (and vice versa) energy exchange between two stable 
states of the system belong to two different adjacent spatial scales. For instance, the high-Q toroidal resonance in 
double-helical torus structure, with high aspect ratio, is the private case of spatial resonance. The toroidal 
resonance is due to full exchange between energies of toroidal and poloidal rotations, whereas the poloidal 
rotation represents fine-scale structure compared with the much larger spatial scale of toroidal rotation. In 
summary, multi-scaling is the optimal method of energy compression and long-term storage. 
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Figure 19: Illustration of the universe quantization to physical objects of different scales 


The vacuum structure was generated as the universe system response to the demand for confinement and storage 
of certain amount of energy in some limited space. Such vision does not exclude, and even invites, the hypothesis 
on existence of some larger supreme structure in which the universe is just one of its ordinary members, and is the 
result of some larger-scale energy quantization to multiple universes. But this issue is out of scope of this paper 
limited by the scale of a single universe. 


Division to stable and unstable physical objects is equivalent to be real or improbable 


All physical objects including lattices may be characterized by their Q-factor. This enables quatitative evaluation of 
the object temporal stability, i.e. longevity. Enhanced objects stability makes them abundant, and we may assert 
that they belong to the category of really existing. In contrast, the unstable object may be ad-hoc generated due to 
sporadic contribution of random energy component, but is so short-living that it is not detectable. 


Q-factor as the index of the object temporal stability 


The temporal stability of each physical object may be qualitatively characterized by its Q factor. The most 
important for our physical reality object is the Planck-scale vacuum lattice, the largest-scale among the plurality of 
lattices exhausting the universe‘s free energy. This undetectable in our experiments lattice is much more stable 
compared with any detectable objects, such as particles or waves. Actually, the vacuum lattice is the energetic 
backbone of our reality. It provides mechanisms for all observable by us energy transformations and gives birth to 
all elementary particles in the form of its own phononic excitations. The minor energy remnant after the vacuum 
lattice generation is stored within the massive particles and is redistributed to long ranges mainly by means of zero- 
rest-mass particles, like photons and their analogs carrying gravitational energy, gravitons. 
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Emergence of double-helical streamlined flows 

In its strive to minimize flow collisions, always associated with energy dispersion and increased losses, the superfluid 
system in its equilibrium stationary state is reduced to a composition of the substance flows shaped as streamlines. 
The streamline is the matter structure combining the superfluid helical motions of two spatial scales: the fine scale of 
its transverse poloidal rotations with a small radius r, and the coarse scale of the longitudinal toroidal motion of 
characteristic radius R. Such a toroidal streamline is characterized by its small parameter € = r/R & 1. 


In order to avoid collisions and for enhanced stability, the transverse and longitudinal flow velocities belonging to both 
spatial scales are synchronized. Experimentally derived light velocity enables us to assert that in the unperturbed 
vacuum, the superfluid substance flows have velocity, which longitudinal and transverse components, each, equal to 
the light velocity c=3-10°m/sec. 


From the same consideration of avoiding collisions, initially chaotic flows acquire over time the character of helical 
streamlined flows. Helical flow has an advantage of its optimal collective behavior, so critical for optimally dense filling 
the 3D space. The helical flow may be decomposed to longitudinal and transverse velocity components. It may be 
easily shown that two parallelly oriented oppositely directed collocated (or even co-axial) helical flows may form stable 
system. In such flow configuration mutual repulsion due to the oppositely directed longitudinal components is 
balanced by mutual attraction due to the flowing in the same direction transverse velocity components. This technique 
allows close collocation of oppositely directed superfluid helical streams propagating along the same axis, and avoiding 
their collision. 


In the SVT hydrodynamic model of the universe, we adopt two oppositely directed and ideally anti-symmetric twisted 
helical streams (see Fig.20a) as the basic element of the matter organization. This double-helical structure features 
identical values of transverse and longitudinal velocity components. The velocity balance is required for the balance of 
repulsive and attraction forces exerted on each element of the double-helical structure. This balance appears to be the 
origin of the rule, according to which the system energy is equally divided between its available degrees of freedom. 
These elementary bricks of double-helical superfluid flow, as illustrated below in Fig.20b, optimally fill the entire 
universe volume in the pattern maximizing the universal quality factor. 

We should underline that the energy flow along double-helical trajectories is not associated with the net superfluid 
advection. In each unperturbed cell of the vacuum lattice, the superfluid flow in the forward direction is compensated 
by the oppositely directed flow of the same amount of superfluid. As we already mentioned, the helical flow may be 
decomposed into longitudinal and transverse velocity components. Correspondingly, the total energy is stored in 
longitudinal and transverse flow components, which, respectively, is equivalent to the energy storage in kinetic and 
potential energy constituents. 

Fig.20b shows only one member of the elementary double-helical flow. The flow has inclination angle of 45° and 
performs 360° azimuthal rotation and simultaneous translational motion along the central axis Z,. Within the 3D 
lattice of each spatial scale all streams have a uniform cross-section Sg and constant per-unit-length superfluid density 


Po- 


Hidden energy of the anti-symmetrical double-helical flows 

In our physics experiments we are able to detect only the result of broken symmetry in the double-helical vortex 
structures. In the Fig.22, we show the red-colored vortex sites of hexagonal shape, which leads to conclusion that 
areas with broken symmetry of double-helices are confined in the hexagon's corners. 

Asymmetric elements in the vacuum lattice are able to emit energy into the surrounding vacuum lattice, which is 
mostly ordered structure featuring the property of perfect energy attractor. The attraction mechanism is 
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straightforward: (a) the radiated energy spectrum occupies frequency band with the upper frequency much smaller 
than the Planck frequency, (b) the random excitation is the phononic excitation modulating the Planck-frequency 
carrier waves, propagating along the curvilinear trajectories, (c) the Planck-scale cells located along these 
trajectories form finite-length sections of curvilinear transmission lines of practically arbitrary length, which 
resonate with practically any wavelength of the randomized spectrum, (d) these spontaneously generated 
curvilinear sections attract the energy of the resonating spectral component, (e) the attracted to the lattice 
randomized energy is condensed to observable stable resonant structures of elementary massive particles and to 
photons forming background electromagnetic radiation, known as relict radiation. 


Definitions of gravitational and electromagnetic energies 


The double-helical structure supports propagation of two orthogonal modes: symmetric and antisymmetric. 

The SVT identifies energy carried by anti-symmetric mode as the energy of gravitation, whereas the energy of 
symmetric flows is perceived by us as the electromagnetic energy. This is one of the most significant premises of 
the theory. 


The Matter and Anti-Matter 


The double-helices may be either right-hand, in areas of the universe occupied by the Matter, or left-hand in the 
areas occupied by the anti-Matter. The following discussion is limited by the case of Matter dominant in our area of 
the universe and featuring the right-handed chirality. It is logical to speculate that both types of chirality have equal 
right to exist in the universe, but most probably that our local area has some preferable type of chirality. At least 
the Matter is much more abundant in our local area than the anti-Matter. Refer to Fig.20a and Fig.20b. 


Figure 20: (a) Double-helical geometry of straight sections and definition of the symmetrical (the Common-Mode) 
and anti-symmetrical (the Differential-Mode) components of superfluid streams; (b) The one-turn section of 
helical steam-line as the most primitive resonant structure carrying equal amounts of kinetic and potential 
energies. The kinetic and potential energies are carried by the longitudinal and transverse velocity components, 
respectively. 


The helical flow may be decomposed to longitudinal and transverse velocity components. Correspondingly, energy 


storage is implemented by means of longitudinal and transverse flow motions. In the SVT model, members of this 
decomposition are distinguished as carriers of kinetic and potential energies, respectively. 
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Fig.20b. shows only one of two elementary helices comprising the double-helix. Elementary infinitesimally small 
section l performs 360° azimuthal rotation and simultaneous translational motion along central axis Zp. As shows 


the picture, superfluid flows are assumed to be stream-like. All streams comprising the Planck-scale lattice have 
uniform cross-section Sg and constant per-unit-length superfluid density Mg. In the unperturbed state, the helical 
streams' velocity vector has transverse and longitudinal components, each equal to c = 3 10°m,/sec, known as 
the light velocity. The € value depends on the local energy density in the universe and may be nonuniform in 


structures of galactic scales. 


Vacuum quantization to discrete plurality of nested lattices 
The vacuum is the dominant holder of the universe energy and has fractal multiple-scales hierarchal structure 
quantized to nested 3D sub-lattices of different spatial scales (see Fig.21). It ideally implements the rule formulated 
in the era of antiquity: big things are made up of small things. 


Figure 21: Illustration of nested honeycomb lattices, in which only two scales of quantization are shown 


Each 3D sub-lattice of each scale is composed of four sets of parallel 2D honeycomb sheets (see illustration in 
Fig.21). Relatively recent work (Bos et.al. (2018)) was devoted to the simulation of collective behavior within a 2D 
system of a self-propelled active fluid, the elements of which were given the initial energy of chaotic motion. 
Computer simulation showed a transient process accompanied by multiple collisions of fluid elements culminated 
by spontaneous generation of a hexagonal lattice structure of vortices. The authors of the paper come to the 
conclusion that “the emergence of a dynamic hexagonal vortex lattice state after an extended turbulent transient, 
can only be explained taking into account turbulent energy transfer across scales". The kinetic energy of the 
initially large-scale chaotic motion of the superfluid elements was eventually concentrated in the multiple-scale 
motion within the condensate of vortex sites. 


Vacuum lattice of Planck scale 


Vacuum lattice playing its pivotal role in the hierarchy of spatial scales of the matter organization is shown on 
Fig.19. A single cell of the vacuum lattice has geometry illustrated in Fig.20. Optimall filling of the 3D space by the 
2D honeycomb sheets resolves the optimal energy storage within the frame of a single scale. At each given 
location, the 2D honeycomb sheets belonging to four different sets intercept, and have relative orientation of 
120° (see Fig.20). 

In addition, the analysis of the vacuum system dynamics should take into account its multiple-scale nature. 
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We may conclude that the vacuum lattice is the boundary 3D sub-lattice of the largest spatial scale and, among 
the plurality of other 3D sub-lattices, has the lowest resonance frequency and the lowest energy density. The 
vacuum lattice is composed of hexagonal cells with perimeters equal to the Planck wavelength, all involved in 
collective coherent oscillation at the Planck frequency Fp, = 2.952 - 10**Hz. 

All together, the hierarchy of 3D sub-lattices of all spatial scales including and beyond the Planck scale, form the 
entire vacuum multiple-scale fabric storing the dominant amount of the universe energy within the frequency band 


[f = Foil. 


Why monochromatic excitations propagate along curvilinear trajectories? 


In alternative presentation, the same 2D honeycomb lattices may be viewed as composed of numerous tightly 
coupled identical hexagonal cells with superfluid bidirectional circulations around each cell. Both presentations of 
the lattice are equivalent. Ayzenberg-Stepanenko, M., et.al. (2008) demonstrated for the 2D case that 
monochromatic excitations of frequencies close to the lattice resonance frequency propagate along the straight 
beam trajectories, and that the beams are directed along the lattice axes of symmetry. In the vacuum lattice the 
resonance frequency corresponds to Fpz, and the Planck-frequency waves propagate strictly along three axes of 
symmetry without dispersion. This effect is equivalent to superconductivity of the vacuum lattice at this specific 
frequency (*). 

These waves serve as the energy carriers for all observable excitations in the universe. All observable reality is the 
result of the Planck carriers modulations by frequencies { << Fpz. The modulation frequencies are usually named 
the De Broglie frequency. These excitations occupy side harmonics located on the frequency axis very close to the 
Fp. Hence the detectable excitations should propagate nearly strictly along the straight trajectories coinciding with 
axes of symmetry and should exhibit small energy dispersion effect. The dispersion effect steadily grows at larger 
modulation frequency Q. Any monochromatic excitations may be viewed as low-frequency modulation [f < Fpz] 
of the carrier wave oscillating with the Planck frequency, and spectral component corresponding the excitation is 
very close to the Planck frequency since (Fpz — f)/Fpz % 1. Hence all monochromatic excitations carrying energy 


of any elementary particle propagate along 1D curvilinear trajectories. This result supports the basic axiom of the 
String Theory. 


(*) The superconductivity Type II effect was revealed for Bose-Einstein condensate (BEC) lattices of much larger 
spatial scales, but the dispersionless energy propagation mechanism is the same Abrikosov, (2003). 


The vacuum lattice performs several functions for the universe activity below the Planck frequency barrier and 
beyond it. Some of its mechanisms performing these functions are listed below. 


Elements A: of this structure perform the function of energy conversion within the same spatial scale. This 
mechanism is responsible for propagation of electromagnetic and gravitational excitations. 
Elements B: perform energy transmission between a variety of spatial scales, and this function is required for 
energy compression and decompression. 
Elements C: are responsible for providing the trafficking path for the excitation energy for its propagation along 
the double-helical structures, as required for energy redistribution in space. 
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C Straight double-helical 
sections are responsible for 


excitation trafficking along the 
vacuum lattice. 


B: small black spots are vortex 
sites where hexagons of the 
same planar honeycomb 
structure intercept at 120° Here 
gravity energy is in bidirectional 
conversion resonant to 
electromagnetic energy. 


A: small white spots are sites 


where hexagons of two planar 
honeycomb structures are 
intercept at 90° Here electric 
energy is in bidirectional 
conversion to magnetic energy. 


Figure 22: Illustration of the vacuum lattice structure geometry. Four 2D honeycomb sub-lattices are 
intercepted by 120° angles, but their straight sections intercept at 90° (see sites A) 


This lattice-to-lattice coupling mechanism is akin the worm-gear mechanism, (see inset in Fig.22) transmitting 
motion from one plane to a perpendicular plane. Eventually, the excitation energy transfers from the longitudinal 
to transverse rotation and the originally linear trajectory of the excitation is converted to helical. This means that 
the excitation switches from one Planck-frequency carrier to the other (*). 


(*) Alike vacuum lattice, structures of wave-like and particle-like excitation, e.g. photons, are also composed of 
helices of much larger spatial scales. Actually, they are replicas of the vacuum lattice helical or double-helical 
architectures, but of much larger scale. The Fig.22, above, shows the fine structure of large helix composed of thin 
elements belonging to the fine scale. Actually, the thin lines comprising the large-scale helix are also double-helices 
supporting oscillations of Planck frequency. 


The mechanism of energy exchange between symmetric and anti-symmetric modes 


The curved geometry of the double-helical ring resonators breaks the double-helical symmetry and enables mutual 
transformation between anti-symmetric (gravitational energy) and symmetric (electromagnetic energy) 
propagation modes. This mechanism is active in generation of massive particles and in energy coupling between 
sub-lattices of different scales (see Fig.23). 
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Figure 23: Illustration of resonant coupling between hexagon structures of two adjacent spatial scales. Each solid 
line in this image is double-helical superfluid flow. Straight sections of each scale are double-helical flows. The 
coupling sites are red-colored hexagonal vortices along which are satisfied conditions of spatial resonance. The 
spatial resonance is due to full exchange between kinetic and potential energies of symmetric and anti- 
symmetric propagation modes of double-helices of different scales. 


Energy dispersion mechanisms of linear and rotation momenta in 3D vacuum lattice 


In the case of 3D lattices, even small deviation © pf the excitation from the Planck frequency causes the energy 
dispersion. The dispersion broadens the propagation path, which becomes broader, and appears a mechanism of 
gradual switching of the excitation energy from one axis of symmetry to the other, gradually changing the direction 
by 60°. Eventually, small sections directed along the symmetry axes, comprise propagation along the straight axis of 
arbitrary direction in space. For the large-scale observer the propagation propagates along the straight line of 
arbitrary direction, which is in line with the principle of linear momentum conservation. Such behavior is typical for 
propagation of photon excitation along the vacuum lattice. 

In the vacuum lattice areas with abnormally increased (or decreased) energy density, the system finds another 
ingenious way to compress (or dilute) the energy density in confined structures with abnormally high (or low) 
energy density. The lattice ability to change the direction of propagation for monochromatic excitation is employs 
in these cases for spontaneous generation of closed ring resonators tuned to the resonant frequency equal to the 
excitation frequency Q. This effect is akin to the formation of tobacco smoke rings by an initially linear fast flow in a 
viscous medium. This effect is of special significance, since it is the basis for generation of massive particles with 
either positive or negative masses. In the nonlinear crystalline structures this effect is responsible for generation of 
rotating bright (or dark) solitons of circular shape possessing topological charge, e.g. Afanasjev, (1995). As it will 
be discussed in length below, in the SVT this mechanism explains generation of mass and electrical charge effects. 
Both effects are due to creation of ring resonant structures with abnormally large energy densities. 


Creation of helical trajectories of monochromatic excitations with f “ F pz propagating along the vacuum lattice 


In addition to the nonlinear effect of circular structures generation, the linear Mechanism A of energy conversion 
shown in Fig.22, performs gradual transition of the excitation energy from one 2D lattice to the other, oriented by 
120°. In these sites two energy double-helical flows belonging to two different sets of 2D lattices intercept at 90° 
angle, and energy of the longitudinal velocity component of one 2D honeycomb lattice is partially transformed to 
the transverse velocity component of the other 2D sub-lattice. Such interception site does not violate symmetry of 
the intercepting double-helical flows, and does not lead to energy coupling between electromagnetic and 
gravitational excitations, but is able to couple some amount of the excitation energy from the excitation in one 2D 
honeycomb lattice to the other 2D lattice. Excitation of higher frequency performs more interceptions per unit 
length and transmits all its energy proportionally faster. This is equivalent to proportionally shorted wavevelength. 
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This lattice-to-lattice coupling mechanism is akin the worm-gear mechanism (see insert in the Fig.22), transmitting 
longitudinal motion in one honeycomb plane to the transverse motion of the other perpendicular honeycomb 
plane. Eventually, the entire kinetic energy of the excitation transfers from the longitudinal to transverse rotation 
and the originally linear trajectory of the excitation is converted to helical. The excitation switching between planes 
means that it switches from one Planck-frequency carrier to the other (Fig. 24) (*). 


(*) Alike vacuum lattice, structures of wave-like and particle-like excitation, e.g. photons, are also composed of helices of 
much larger spatial scales. Actually, they are replicas of the vacuum lattice helical or double-helical architectures, but of much 
larger scale. The following figure shows the fine structure of large helix composed of thin elements belonging to the fine 
scale. Actually, the thin lines comprising the large-scale helix are also double-helices supporting oscillations of Planck 
frequency. 


Figure 24: Fine structure of large helix composed of thin elements belonging to the fine scale 


This image was generated by numerical simulations of Nonlinear Schrödinger Equation (NLSE), copied from the paper by 
Nore, C., et.al.(2006), reproducing the instabilities of non rotating and rotating cylindrical jets confirm the author's hypothesis 
on helical-shaped photons. 


The authors performed numerical simulations of the NLSE, and studied a swirling jet of liquid. The ARGLE software converged 
solution consists in locked-up helices. Under NLSE dynamics, the helices undergo a cork-screw like motion, with little acoustic 
emission. The dynamics corresponding to an helix with a (small) random perturbation is rich and complex and includes 
reconnection phenomena. 


Energy exchange between longitudinal and transverse velocity components 


Besides changing the shape of the excitation structure, the Mechanism A in Fig.22, gradually converts energy of 
linear motion along the propagation axis to energy of the transverse rotation. Eventually, the energy exchange 
between longitudinal and transverse velocity components is complete, and the entire excitation energy is 
concentrated in the transverse rotation. This process is bidirectional, and there are areas of high energy density of 
longitudinal component intermittent with areas of high energy of transverse velocity component. For the large- 
scale observer this is equivalent to generation of orbital momentum, experimentally observed phenomenon of the 
photon propagation with De Broglie frequency much smaller than Foz. 


Different behavior patterns of monochromatic excitations below and beyond the Planck frequency 


Above discussion focuses by two alternative scenarios of monochromatic excitation in the vacuum lattice. The 
excitation frequency was assumed to be Q, and we assumed that the excitation is in a form of modulated Planck- 
frequency carrier. We assumed that the spectral line is below the Fpz. We may assert that the Planck frequency is 
the highest frequency of the vacuum lattice conductance band. In the stop band above the boundary Planck 
frequency, the excitation energy stops its longitudinal propagation along the vacuum lattice and starts the 
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immersion process deeper into the cascade of discrete sub-lattices with resonance frequencies [f = Fpz] thus 


feeding fractal vacuum structure. The Fig.25, provides pictorial illustration of the vacuum structure, including 
excitations behavior below and beyond the Planck frequency. Due to its ideal anti-symmetry of streamline shapes, 
the entire unperturbed vacuum structure is not experimentally detectable. All structural elements comprising the 
vacuum lattice, including straight sections and vortex sites, are either straight or curved ideally anti-symmetric 
double-helices. 
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Figure 25: Illustration of fractal multi-scale architecture of the vacuum structure 


Six straight sections of each hexagonal cell are shaped as straight double-helical filaments operating as transmission 
lines. These sections serve as energy highways within the lattice, or within the excitation objects of the same 
spatial scale. Within these straight sections, symmetric and anti-symmetric excitation modes are decoupled, and 
exchange between gravity and electromagnetic energies is not feasible. 


The role of vortex sites 


The hexagon corner sites are occupied by vortices. In lattice of any scale, each vortex is composed of nested 
double-helices curled to hexagons (see Fig.23) and belonging to the lattice of smaller spatial scale. Hexagon 
vortices of nested spatial scales collectively form the vortex site. Each hexagon of each scale is composed of 
clockwise and counterclockwise right-hand helical flows forming double-helical ring resonators. The hexagon- 
shaped ring resonators of different scales are energetically coupled by randomized energy of the radiation (or 
dispersion losses) of curved structures of all scales. As a result, vortices operate as multiple-scale multiple- 
frequency resonators with discrete resonant spectrum. The entire frequency spectrum of the vortices is a 
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combination of randomized broadband background and discrete spectrum of resonant frequencies of lattices of a 
variety of spatial scales. The vortices energetically couple a discrete plurality of 2D lattices of all spatial scales and 
serve as highways for the flow of excitation energy from scale to scale. 


In summary, the vortex site has two additional functions (a) of the energy storage site, and (b) of the structural 
element enabling spectrum broadening which is critically important for the processes of energy exchange between 
lattices of different scales. 


Phase delay 


The phase delay is the parameter traditionally used as the qualitative indicator of stage of the process of energy 
exchange between kinetic and potential energies. In the SVT model, all energy exchange processes take place in a 
course of excitation wave propagation along double-helical transmission lines. Hence the large-scale observer may 
use the phase delay as an averaged parameter. In classical electrodynamics phase delay is perceived as the 
inherent feature of the empty space. The SVT model teaches us that the energy exchange takes place exclusively 
within the vortex sites, and is the process occurring in discrete steps. The phase delay may be assigned to energy 
transformation processes within the same spatial scale, or for the energy transformation in a course of energy 
exchange between lattices of different scales. 


Two facets of the phase delay 

In classical mechanics and Maxwell's electromagnetic theory phase delay is associated with energy exchange 
between kinetic and potential energies of the wave propagation process. In quantum mechanical treatment of 
the superfluid dynamics, the superfluid has the special property of having phase parameter. The superfluid is 
deemed irrotational; however, if the enclosed region actually contains a smaller region with an absence of 
superfluid, for example a rod through the superfluid or a vortex, then the circulation is 


+ ii -$ A 
v- dl = — Veh, - di = — Ah, 
c c m 


, where Ñ is Planck's constant divided by Z, m is the mass of the superfluid particle, and A. is the total phase 


difference around the vortex (see Wikipedia chapter on Quantum Vortex). 


Formally, the phase is contributed by the wavefunction, describing the superfluid matter that obeys the 
Schrödinger wave equation. In the present paper describing the SVT model, there are two categories of exchange 
between kinetic and potential energies: (a) within the linear wave processes occurring within the same spatial 
scale, and (b) within the nonlinear wave process of energy exchange between lattices of different spatial scales. 
The energy exchange sites of both categories are marked in the Fig.21 as points A and B, respectively. 
Correspondingly, the phase delay concept is twofold. For instance, in the linear electromagnetic wave processes 
the phase delay reflects the status of energy exchange between the electrical and magnetic modalities of 
electromagnetic energies. In contrast, in the nonlinear wave process of energy exchange between lattices of two 
adjacent spatial scales, the phase delay is the measure of energy exchange between kinetic/potential energy 
components of symmetric and anti-symmetric constituents of the curled double-helical flow. 


The phase delay is developed along the superfluid flows at any spatial scale, and is specific for each given scale: 
there are many periods of small-scale oscillations in a single oscillation periods of the large-scale propagation 
process. Phase delay is the inherent attribute of the wavelike bidirectional motion of the superfluid substance. In 
each spatial scale, the energy exchange, and correspondingly phase delay, are both attributes of the curved 
sections (a part of the multi-scale vortex sites) and is not present in straight sections of the same spatial scale. 
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Nevertheless, the large-scale observer belonging to the much larger spatial scale than the Planck lattice, cannot 
distinguish the wave process with the fine-scale resolution, and experiences an illusory impression that phase delay 
phenomenon is continuously distributed property of any wave process of his macroscopic scale. Moreover, such 
observer is unable to observe the wave process of energy exchange between different scales of the matter 
organization. This is the major difficulty of experimental exploration of the Planck-scale mechanism of energy 
exchange between electromagnetic and gravitational phenomena. 


The decisive role of broken symmetry 


In the SVT, any detectable physical phenomenon is either the consequence of broken symmetry in the vacuum 
lattice, or due to existence of confined area with abnormally large energy density. Closer observation reveals that 
the abnormally large energy density is also the result of the broken symmetry in curved (typically ring) double- 
helices. In other words, in our physical reality we are aware only of the result of the broken symmetry, but have no 
experimental information on the presence of the absolutely balanced vacuum structure, of which symmetry is 
broken. Paradoxically, in our traditional physics models we take into account any slight ripple of the broken 
symmetry of a big whole, but neglect the big whole itself! As a result, we count all energies not from the absolute 
zero level of motionless superfluid matter, but from the average energy level of the unperturbed vacuum, in which 
{2 


matter streamlines move with the velocity equal to cy 2. The broken symmetry of the vacuum structure is (a) the 


source of the free energy involved in wave processes taking place within structures of ordered stable physical 
objects of any spatial scale, and (b) the source of wideband randomized energy necessary for energy exchange 
between objects belonging to different spatial scales. 


Order vs. chaos in the universe 


Stable physical objects store in their resonant structures the ordered fraction of the universe energy, while the 
randomized energy is released by the ordered fraction and is the origin of random events, chaos. The ordered and 
the randomized fractions are in permanent dynamic energy exchange. Due to the wideband randomized free 
energy emitted from the vortex sites, any lattice within the multiple-scale vacuum structure behaves as an active 
medium. The emitted free energy with spectral components below the Planck frequency, induces excitations 
propagating exclusively along 1D curvilinear trajectories traced in the vacuum lattice. Excitation energy of each 
wavelength is stored in coherent motions of chained cells of the vacuum lattice located along the excitation 1D 
propagation path. Collectively, the chained vacuum cells constitute the structured body of the monochromatic 
excitation. Traditionally, in quantum mechanics, the monochromatic excitation and its spatiotemporal distribution 
are solutions of Schrödinger equation, but the concept of continuous particle's structure with finite length is 
denied. In the SVT model, the Schrödinger equation survives, but the interpretation of its solutions is quite 
different. 

The matter restructuring process is going on also for monochromatic excitations within the frequency spectrum 
above the Planck frequency. The beyond-the-Planck-scale sub-lattices,(Fig.25), operate as energy attractors 
restructuring the released randomized energy. Similarly, the Planck-scale vacuum lattice, representing the largest 
boundary scale of the vacuum hierarchal structure, is the energy attractor restructuring the randomized free 
energy within the frequency band below the Planck frequency. 


67 


Elementary particles 


The randomized energy released by the Planck-scale vacuum lattice is sufficient only for structuring of discrete 
spatially isolated resonant 1D curvilinear structures, known as particles. In parallel to the chaos condensation to 
the ordered particles, there is a reverse process of the particles decay due to inherent dispersion radiation losses. 
The lossy mechanisms are inherently built into the curved structures of the double-helical ring resonators 
representing massive particles, and into helical structures of photons and gravitons. Energy of active losses is 
released by the ordered particles in a form of randomized phononic excitation of the vacuum lattice. As a result of 
this bidirectional process of condensation and dispersion, the vacuum and the particles are in permanent balanced 
dynamical energy exchange. 


Particles as phononic excitations of the vacuum lattice 


Each stable elementary particle may be addressed as the resonant phononic excitation of the vacuum crystalline 
structure. The utmost elementary massive objects, quarks, are shaped as double-helical ring resonators. 
Remarkably, experimental investigation, of Hehn, et al., (1996), treating 3D lattices, revealed two types of stable 
phononic structures, one shaped as ring, and the other shaped as helical spiral. The ring resonators correspond to 
fermionic massive particles, whereas the photon boson particle is the excitation shaped as helical spiral. 


Photons 


Photons are phononic excitations generated by means of phase modulation of the Planck-frequency carriers, 
comprising the vacuum lattice. The photon generation is equivalent to creation of specific phase distribution along 
the chain of vacuum cells constituting the curvilinear photon's structure. It never changes the total velocity of the 
superfluid stream, and just dynamically redistributes the total energy between potential (transverse velocity) and 
kinetic (longitudinal velocity) components. The phase modulation does not require investment of additional energy. 
Hence, the total energy density within the structure of photon excitation is identical to that of the unperturbed 
vacuum, and this is the reason of its zero rest mass. Nevertheless, the photon possesses a momentum vector, 
longitudinal part of which points towards the direction of its propagation. All its energy is confined in the linear and 
rotational motion momenta. Hence, the photon may be viewed as severe violation of symmetry of the original 
double-helical flow. 


In photon excitation having the shape of a single helix, one of helical flows comprising the double-helix simply does 
not exist. Photons are employed by the universe system for energy redistribution in space. 

The helical boson structure of photon has 2 phase delay at its De Broglie frequency along its structure. In each 
given moment of time, the helical photon excitation of the vacuum lattice may be formally decomposed to 
symmetric and anti-symmetric excitations, carrying equal amounts of energy. The symmetric part of the photon 
excitation carries equal amounts of positive and negative electric/magnetic energies, and this makes it 
electrically/magnetically neutral. Photon excitation possesses the same energy density as the unperturbed vacuum. 
Hence it does not experience Newton's gravity force. Nevertheless, due to the anti-symmetric part of its energy, 
the photon excitation reacts to vacuum lattice anti-symmetric polarizations. In the vicinity of massive body it moves 
along geodesic surfaces featuring the same amount of the gravity polarization energy. This effect is predicted by 
the Einstein's General Relativity Theory. 


Massive particles 
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Unlike photons, massive particles are phononic amplitude modulation of the Planck-frequency carriers, and its 
creation needs energy investment. The extra energy required for its creation is taken by one (e.g. symmetrical) 
propagation mode from the other (e.g. anti-symmetrical) propagation mode. Both propagation modes share the 
common structure along which the energy exchange between the modes takes place. Massive particles are 
generated as a system response to abnormally large local energy density imposed by some external excitation. 
Their existence is justified by the fact that the massive particle is a perfect implementation of an additional and 
very efficient method of high-Q energy storage. The massive particle structure resolves the problem of the steepest 
spatial confinement of the local excessive energy density. 

The confined structures of massive particles may stay motionless relatively the surrounding vacuum lattice and may 
store all its energy in its inner oscillations at its De Broglie frequency. The abnormally large local energy density 
within the structure of the massive particle yields such universal-scale phenomena as static gravity and electrical 
polarizations of the surrounding vacuum lattice. Traditionally, these vacuum polarization phenomena are 
described, respectively, by the Newton's Gravity Law and the Coulomb Law. 


Energy conversion mechanisms, built into the vacuum lattice, standing behind traditional physics laws. 


The vacuum lattice possesses two types of Planck-scale energy conversion mechanisms: (a) bidirectional energy 
conversions between longitudinal and transverse velocity components of the same (either symmetric or anti- 
symmetric) excitation mode, carried by double-helical flows comprising the vacuum lattice, and (b) bidirectional 
energy conversions between the anti-symmetric (gravitational) and symmetric (electromagnetic) excitations of the 
same double-helical transmission lines. The latter conversion mechanisms exist only in curved double-helical 
structures, and are of special interest since they are responsible for hardly explored bidirectional conversions of 
electromagnetic and gravity energies. 


Geometrical significance of kinetic and potential energy components 

This phenomenon is known as direct and reverse Gertsenshtein effects, Gertsenshtein, (1962) & (1962a). Fig.21 
shows locations A within the vacuum lattice where energy transformations of type (a) take place. The type (b) 
transformations occur in sites B, is also shown in Fig.21. 

In the SVT model, energy of the longitudinal velocity components is associated with kinetic energy, whereas the 
transverse velocity components carry the potential energy. This conclusion is valid for gravitational and 
electromagnetic excitations of the vacuum lattice, as well as for the superfluid streams comprising the vacuum 
lattice itself. 


Fundamental categories of energy in the universe 


As a result of above classification, the following four fundamental categories of energy may be distinguished: 
a) EF, kinetic gravitational energy giving birth to macroscopic effects of inert mass; 


b) ES potential gravitational energy associated with the gravity mass; 
c) EË, kinetic electromagnetic energy, known as magnetic energy, and 
d) EF, potential electromagnetic energy responsible for electric polarization effects, including electric 


charge phenomenon. 
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The chart in Fig.26, below, illustrates division of the total energy to four fundamental categories and shows a 
variety of energy transformations performed by the vacuum lattice by means of Planck scale mechanisms 

The SVT model does not need introduction of some other independent categories of energy for explanation of 
weak and strong nuclear interactions. The abovementioned four fundamental energy categories are deemed to be 
sufficient to explain energy transformations occurring in a course of quarks agglomeration into protons and 
neutrons, as well as the higher-scale agglomeration of nucleon to the nucleus. 

Geometrical interpretation of four fundamental energies in terms of the superfluid velocity components 


Each fundamental energy category has its geometrical interpretation in terms of the superfluidvelocity 


components: v, ve, vu. and w= , where the index "a" stands for the anti-symmetric (gravity) excitation mode, 


and the index "s" — for the symmetric (electromagnetic) excitation mode. The indices "p" and "k" symbolize 
potential and kinetic energy components, respectively. Each energy category corresponds to some specific degree 
of freedom in the double-helical flows. In the unperturbed vacuum two degrees of freedom existing in the helical 
flow belong to the anti-symmetric mode. Both velocity components of helices in the anti-symmetrical double- 
helical flow carry the same amount of energy: [oI = TA = c, whereas the symmetrical mode does not exist: 


l= Bal = 0. 


Stable physical objects 


Structure of each stable physical object is the agglomerate of elementary particles. Each particle supports resonant 
oscillation at its De Broglie frequency, in which are exchanged optimally balanced amounts of kinetic and potential 
energies. 
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Figure 26: Assignment of four fundamental energy categories to different velocity components & mechanisms of 
resonant energy exchange between a variety of energy categories 
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Energy of any phononic quasi-particle is directly proportional to its resonance frequency. In the SVT, elementary 
particles are also phononic excitations of the vacuum crystalline structure. Hence the energy stored in the 
elementary particle should be in accordance with the E = hy the Planck equation, where wv is the De Broglie 
frequency of its inner oscillations. 


The principle of the steepest maximization of the quality factor (the Q-factor). 


The energy content of any physical object or physical event can be represented using Fourier spectral 
decomposition of inner resonant oscillations. At any frequency (or wavelength) component of this Fourier 
expansion, the physical object tends to perform the steepest descent of its free energy content, accordingly, the 
system strives to perfect balance between kinetic and potential energies of its inner oscillations. The Lagrange 
principle calling for the steepest descent of the system free energy appears to be equivalent to the principle of the 
steepest maximization of the ratio between the reactive power of inner oscillations and the object’s active losses. 
We shall name this ratio as a quality (Q) factor. 

In spatial resonance, full power exchange between the stimulus and the system occurs due to spatial matching 
instead a time period matching as in the conventional frequency resonance. For instance, Wang et. al. (2017), 
revealed a creation of spatial resonance when the stimulus matches the space pattern of a normal mode in an 
oscillating system. 


Clustering of Three Helical Ring Resonators toa Single Particle 
and the Circular Double Helix 


Figure 27: a) Clustering of three helical ring resonators to a single particle and b) The circular double helix, 
Courtesy of Olsen, K. et.al. (2012) 


Conditions for spatial resonances between symmetric and anti-symmetric excitation modes, known also as 
toroidal resonances. 


Within the structure of any temporarily stable object of any spatial scale is satisfied the resonance condition of full 
exchange between equal amounts of energies of symmetric and anti-symmetric propagation modes. 


The energy exchange occurs in a course of the symmetric and antisymmetric modal waves circulations along the 
curved perimeter of the object structure. Similar effect may be observed within each elementary cell of the vacuum 
lattice. In lattices the energy exchange between symmetric-antisymmetric modes occurs within the vortex sites. 
The necessity to satisfy the resonance condition stands behind existence of the discrete frequency (or energy) 
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spectrum of the universal vacuum structure and behind the phenomenon of matter structuring to energetically 
separated series of nested spatial scales. 

The spatial resonance may be generated between two oscillation modes of the system if there is some coupling 
mechanism of energy exchange between the modes. Such conditions exist for symmetric and anti-symmetric 
propagation modes in curved double-helical structure featuring broken symmetry. 


The spatial resonance (Fig.27), in double-helical ring structure may occur if one of two conditions are satisfied: 
Condition A: Within curved double-helical structure of any massive particle takes place full exchange between the 
kinetic energy of large-scale symmetric excitation and the potential energy of the smaller-scale anti-symmetric 
excitation, creating a phenomenon of spatial resonance. 

Condition B: similarly, the same structure is able to support full exchange between the potential energy of large- 
scale symmetric excitation and the kinetic energy of the smaller-scale anti-symmetric excitation. 

These two conditions may serve as definitions of spatial resonance in double-helical structures. Structures 
supporting spatial resonance exhibit enhanced stability and have the optimally large value of quality factor. 
Category of physical objects generated due to the spatial resonance in double-helices includes all massive 
elementary particles, quarks, and complex clusters of different spatial scales up to objects of cosmic scales. 


Special role of toroidal shape 


When considering the quark, the smallest elementary massive object, it turned out that the conditions of spatial 
resonance are realized in objects having the form of a double helix curled into a torus. Such structure may also be 
named as double-helical ring resonator. Similar resonant behavior may also characterize a wide range of stable 
physical objects from elementary particles and up to objects of cosmic scale, including black holes and even the 
entire universe. 


Hypothetical structure of quark particles 


Structure of electrically charged massive particle, e.g. quark, supports spatial resonance based on full exchange 
between kinetic and potential energies of gravity and electromagnetic excitations. The double-helical ring structure 
simultaneously performs two types of resonant transformations: 


a) Kinetic gravity energy (the energy of inert mass) is exchanging with potential electromagnetic energy 
(electric charge), and 
b) Potential gravity energy (the energy of gravity mass) is exchanging with kinetic electromagnetic energy 
(magnetic moment). 


c) Remarkably, both spatial resonances take place along the same particle structure created by the dominant 
energy of the gravity resonance. Bending of double-helices to the closed-loop contour violates symmetry of the 
structure. Both types of spatial resonance generate areas with abnormally high densities of gravitational and 
electromagnetic energies. These energy density abnormalities are confined in two poles on opposite sides of the 
ring structure (see Fig.28). There are three possibilities following from the two options of spatial resonances 
described above: 
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Energy Distributions along the Ring Structure of Massive Particle 
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Figure 28: Two possible energy distributions along the double-helical ring structure of massive particle, as a 
result of two types of spatial resonances 


a) Quark type #1 possessing one pole with electric charge (abnormally large density of potential electromagnetic 
energy) and the other pole hosting the inert mass (abnormally large density of kinetic gravitational energy). The 
kinetic mass pole enforces both poles rotation around the ring structure; 

b) Quark type #2 possessing one pole with magnetic moment (abnormally large density of kinetic electromagnetic 
energy) and the other pole with gravity mass (abnormally large density of potential gravitational energy); 

c) Quark type #3 hosting both types of spatial resonances in its structure. 


Additional three possibilities exist for the cases when spatial resonances drive one of poles of the ring structure to 
abnormally high and the other to abnormally low energy densities of electromagnetic and gravitational energies. 
This completes the total number of quark's types to six. 


This simple model promises to explain the phenomena of electrical charge and magnetic moment generation in 
quark particles. Both phenomena are electromagnetic, but are generated at the expense of the much greater 
amount of gravity energies stored in the quark structure. Energy of the anti-symmetrical mode is confined in the 
inner volume between two helices and is just slightly open for interactions with the symmetric mode of the 
electromagnetic excitation, which occupies mostly the outer areas of the double-helical hydrodynamic structure. 
Amounts of gravitational and electromagnetic energies involved in the spatial resonance exchange are equal, but 
this amount is only a small part of the total gravity energy, muc*, enclosed in the anti-symmetric excitation mode. 


Here Mt is the total quark's mass. 
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Fractal structure of the detectable universe and spatial scaling phenomenon 


The entire observable part of the universe stores energy of the spectrum band [Fp; > f > 0]. It appears to be a 


fractal each spatial scale of which is populated by numerous massive physical objects united by collective coherent 
oscillations. The scaling concept is the embodiment of the idea that originated with the ancient Greek philosophers 
that "big thing consists of many small things". Now we can rephrase it as "each object belonging to some 
macroscopic scale consists of many small objects, each of which, in turn, consists of many more subtle objects, etc.". 
In the observable part of the universe we witness apparently isolated physical objects. This is the evidence of the 
depleted vacuum energy unable to generate continuous lattice, similar to the vacuum lattice. All observable 
physical objects are condensates of the random energy released by the vacuum lattice. 


The first impression is that observable objects are isolated. This impression is illusory since apparently isolated 
objects are coupled by long-range gravitational and electromagnetic interaction mechanisms, and are involved in 
collective coherent oscillations. The mutual interaction effect is observable in the realm of objects of cosmic scales, 
where each object possesses maximum degrees of freedom. Actually, each spatial scale is a network spread over 
the entire universe, exactly like the Planck-scale vacuum lattice. The special role of the vacuum lattice is that its 
structure is composed of tiny hydrodynamic mechanisms responsible for all energy transformations which are 
necessary for generation of larger-scale networks. The other major difference between the vacuum lattice and the 
matter organizations of larger scales is the bandwidth of coherent oscillations. Bandwidths of oscillations supported 
by objects of larger scales are much broader than of the vacuum lattice, and this enriches the larger-scale networks 
with the diversity of physical phenomena. 


In certain sense, the words "lattice" and "scale network" are synonyms. The lattice spontaneous generation proved 
to be the best way to produce the system possessing the optimally large quality factor. According to performance 
criterion of the optimally large quality factor, lattices (or scale networks) are the best-performing creations in the 
entire nature, and among them, the most successful object is the vacuum lattice. All other utmost stable objects 
are more or less successful imitations of a perfect and unsurpassed vacuum: crystals, gaseous and liquid media, 
biological systems and eventually the cosmic web. 

Two alternative conditions A & B of spatial resonance are satisfied at discrete opportunities of very specific ratios of 
toroidal-to-poloidal rotation radii of toroidal structures of double-helical ring resonators, named the torus aspect 
ratio. Each such opportunity is created for ring structures of different spatial scales. Actually, the scaling 
phenomenon itself is the result of spatial resonance. 


When applied to the double-helical torus structure, the spatial resonance may also be named as the toroidal 
resonance. The spatial resonance phenomenon is responsible for creation of the smallest massive particles, quarks, 
which are continuous ring structures. At larger scales, the spatial resonance unites spatially isolated physical 
objects, like in the case of cosmic web. Within any given scale network the fractal serves as an energy attractor 
and is relatively densely populated by a variety of stable physical objects of similar spatial scales. Densely populated 
zones are separated by wide not populated spectral gaps. In accordance with the SVT, each spatial resonance is due 
to exchange of equal amounts of kinetic/potential electromagnetic energy and potential/kinetic gravitational 
energy. At the Planck scale, the energy exchange is between symmetrical and anti-symmetric excitations, whereas 
the anti-symmetrical counterpart are the vacuum lattice oscillations of much higher frequency and of much finer 
spatial scale of the matter organization. Hence the energy exchange during the spatial resonance takes place within 
the structure supporting rotations with some small frequency and some large frequency. In the case of spatial 
resonance occurring in double-helix curled to torus (see Fig.27), the ratio of anti-symmetrical resonant oscillation 
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frequency to the symmetrical mode resonant oscillation frequency is the universal constant for all scales. Hence the 
De Broglie frequencies of the nested spatial resonances are likely to constitute geometrical progression. 


Quarks agglomeration to proton and neutron 


Three quarks clustering to protons and neutrons forms massive structures of enhanced stability. As illustrated in 
the Fig.27, clustering of two ring resonators yields straightening of their common border and generation of two 
vortices. This in turn, reduces the circumference of each quark involved in the agglomerate and limits its ability to 
generate mass, electric charge and magnetic moment effects. Hence the quark involved in the cluster has non- 
integer electric charge. The lost in the agglomeration process free energy is reduced from the agglomerate total 
free energy and is the guarantee of its stability. This also explains why break of the neutron or proton nucleons 
consumes so much energy. This investment of external energy is absorbed in increased masses of the isolated (and 
less stable) quarks, which are generated as a result of the nucleons disintegration. 


Bonded electron orbit 


The present model exposition is culminated by a short description of the bonded electron phenomenon. It may be 
shown how free (not compensated) quark’s energy of gravity and inert masses, magnetic moment and electric 
charge generate the phenomenon of bonded electron orbits. The orbital electron structure is a planar ring 
resonator traced on a sphere concentric with the atom's nucleus. Some specific proton, a part of the nucleus 
cluster, induces co-centric gravity and electric potentials. This is equivalent to vacuum gravitational and electric 
polarizations. Simultaneously, the vacuum lattice surrounding the nucleus reacts to inert mass and to magnetic 
energy stored in the proton by rotations. All four vacuum excitations induced by the proton generate the 
conditions for spatial resonances of the types A and B, (see, respectively, Fig.28a and Fig.28b), and both resonant 
conditions are satisfied when the excitations encircle the orbital structure of the bonded electron. Structure of each 
bonded electron hosts the energy of one of these spatial resonances. 

The energy of electric polarization constitutes the negative electric charge, the energy of induced magnetic 
moment is the electron's spin energy, the potential component of the gravitational vacuum polarization constitutes 
the energy of electron's gravitational mass, while the gravitational kinetic momentum creates the electron's 
orbiting around the circular trajectory. Alike proton, the resonant induced excitation has double-helical structure. 
The double-helical flow maybe decomposed to two helices which correspond to two electrons with oppositely 
directed spins but occupying the same orbit. Each bonded electron and the associated with it proton form 
nonlinear vortex resonator with conical shape. The cone apex is located at the nucleus location, and the cone basis 
coincides with the plane of the electron circular orbit. The electrically neutral atomic structure may be presented as 
an agglomerate of several conical vortex structures produced by several spatial resonances of gravitational and 
electromagnetic polarizations in the vacuum lattice surrounding the positively charged massive nucleus. The conical 
resonator exists due to energy exchange between a single nucleon and two associated bonded electrons occupying 
the same stationary orbit. 


The energy of the vacuum lattice electric polarization in Fig.28a, constitutes the negative electric charge, the 
energy of induced magnetic moment is the electron's spin energy, the potential component of the gravitational 
vacuum polarization constitutes the energy of electron's gravitational mass, while the gravitational kinetic 
momentum creates the electron's orbiting around the circular trajectory. Alike proton, the resonant induced 
excitation has double-helical structure. The double-helical flow may be decomposed to two helices which 
correspond to two electrons with oppositely directed spins but occupying the same orbit. Each bonded electron 
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and the associated with it proton form nonlinear vortex resonator with conical shape. The cone apex is located at 
the nucleus location, and the cone basis coincides with the plane of the electron circular orbit. The electrically 
neutral atomic structure may be presented as an agglomerate of several conical vortex structures produced by 
several spatial resonances of gravitational and electromagnetic polarizations in the vacuum lattice surrounding the 
positively charged massive nucleus. The conical resonator exists due to energy exchange between a single nucleon 
and two associated bonded electrons occupying the same stationary orbit. 


The vacuum lattice as an absolute reference system 


Vacuum stores the dominant amount of the universe total energy. Therefore, it may be considered as the real 
absolute reference system. This conclusion is in direct confrontation with the principle of relativity, introduced into 
physics studies, starting with Galileo Galilei in 1632. In classical physics and special relativity, an inertial frame of 
reference is a frame of reference that is not undergoing any acceleration. Galileo's principle of relativity states that 
the laws of physics are invariant when moving from one inertial coordinate system to another. In our model the 
vacuum lattice plays the role of the absolute coordinate system. The light (photon) phenomenon is interpreted as 
electromagnetic excitation of the vacuum lattice, propagating along the vacuum lattice crystalline structure with the 
maximally permissible velocity relative to the lattice.This means that starting with the moment of the photon 
emission by atomic structure the photon is energetically disconnected from the atom and belongs to the vacuum 
lattice. The photon propagation velocity relatively to the lattice is independent on the velocity at which the emitting 
atom moves relatively to the vacuum lattice at the moment of emission. The photon's velocity relative to some 
moving platform depends on the platform's velocity relative to the vacuum lattice. For instance, if the observer 
moves with the light velocity in the same direction as the photon, the photon will be motionless relative to the 


observer. 


General conclusions on the Structured Vacuum Theory 


o Our physical reality may be viewed as the optimal and apparently materialistic realization of the abstract energy 
concervation principle imposed by the supreme authority of the beyond-the-universal scale. The principle is applied 
simultaneously in all locations within our universe and provides guidance of its dynamical evolution. The material 
mediator enabling implementation of this abstract principle in our physical reality appears in a form of inviscid 
incompressible superfluid involved in perpetual motion. The superfluid streamline flows enable to reduce abstract 
categories of physics, including the kinetic, potential and free energies, to tangible and purely materialistic 
geometrical structures. In this way, both materialistic and the beyond-materialistic facets of the reality live 
peacefully and in full harmony. 

o The unperturbed vacuum is the 3D undetectable in our experiments structured matter. Its main role is the long- 
term energy storage, and it has fractal multiple-scale architecture. The largest scale of the vacuum structure is the 
Planck-scale vacuum lattice. All detectable by us physical phenomena are generated as phononic excitation of the 
vacuum lattice crystalline structure by means of breaking its symmetry. 

o The basic building element of the matter structural organization is revealed in a form of double-helical flows 
possessing six degrees of freedom. Each degree of freedom has its physical significance, and manifests itself in 
phenomena of matter-antimatter, gravity vs. electromagnetic, and kinetic vs. potential categories of energy. This 
enables us to formulate definitions of energy constituents in terms of specific geometry of superfluid velocity 
components and types of double-helical excitations. Thus, the gravitational energy is associated with energy carried 
by the vacuum excitations having anti-symmetrical flow pattern, whereas the symmetrical flow pattern carries 
energy of the electromagnetic excitations. 
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o It is appreciated that only stable physical objects survive, and deserve to be the subject of study, in particular at 
this stage of the SVT development, that leaves the transitory dynamics of the universe out of its scope. Hence, it 
was important to specify the criterion of the object stability. Selection of the stability criterion was also dictated by 
the necessity to implement in an optimal way the energy conservation principle. Eventually the formulation was 
found according to which stable physical object should possess the optimally large ratio of total power of its inner 
oscillations to the dissipation losses power. 

o Objects that are able to store optimally large amount of total energy and ensure optimally ideal balance of their 
inner kinetic and potential energy constituents can be envisioned as the most stable objects. As a matter of rule, 
the large-scale stability is achieved by smaller-scale harmonic oscillations associated with local and temporal 
imbalance of kinetic and potential energy densities. 

o The most powerful method employed for generation of the most stable physical objects is to utilize losses 
emitted by small-scale organization for building of larger-scale objects. This trend led to lattice type of the matter 
organization, the basic example of the energy quantization. The lattice cellular structure automatically enables 
realization of hierarchal technique by generating of optimally stable structures supporting spatial resonances 
between equal amounts of free energies of symmetrical and anti-symmetrical oscillations. The final result of this 
strategy was spontaneous formation of multiple-scale matter organization in which small-scale objects are nested 

in larger-scale objects and are their building blocks. This spatial structuring goes side by side with generation of 
fractal temporal & spectral hierarchy according to which spectrums of small-scale objects are higher-frequency 
replica of self-resonant oscillation spectra of larger-scale objects. 

o The most important for our example of such organization is the vacuum lattice. All detectable objects by us are 
composed of elementary Planck-scale cells involved in mutual coherent oscillations. The vacuum cells provide 
mechanisms of exchange between kinetic and potential constituents of gravitational and electromagnetic energies. 
The vacuum lattice is created as a symbiosis of gravity and electromagnetic energies of superfluid flows, exchanging 
their free energies within the spatial resonance process at a single frequency of electromagnetic oscillations and 
much higher frequency Fig of gravity oscillations 

o Mechanisms of energy exchange in the vacuum lattice lay at the basis and provide materialistic explanation of 

all laws and rules postulated by modern physics, including electromagnetic waves phenomenon, laws of classical 
Newton & quantum mechanics, Newton's gravity, etc. 

o Modern physics deals primarily with experimentally detectable physical objects and events. Eventually, it was 
realized that due to obvious technical limitations, physical objects are detectable only in a limited part of spectrum of 
resonant self-oscillations as supported by the universe spatiotemporal organization. This situation led to technical 
inability to reveal experimentally the true role of the Planck scale matter organization, also named physical vacuum or 
Aether. This circumstance became obvious starting with the ability of Planck's quantum theory to explain anomalous 
from the standpoint of classical physics experimental effect. In order to draw a clear line between the many historical 
and our own views, we used the novel term of vacuum lattice. The developed model explains the special role of the 
vacuum lattice as a boundary between a plurality of 3D continuous lattices weaved of the ordered superfluid flows on 
one side and the realm of larger-scale apparently isolated physical objects/ particles on the other side. 

The process of the universe system optimization is culminated by a generation of the vacuum lattice structure and 
consequent structuring of the remnant after the vacuum generation energy in the form of isolated elementary 
particles. The particles pack free energy remnant after the vacuum lattice condensation into isolated from each 
other zero-mass wavelike particles and massive particles. The particles may be viewed as phononic excitations of 
the vacuum lattice, whereas zero-mass and massive particles are generated by phase and amplitude modulations, 
respectively, of the Planck frequency carriers. For all known to us particles the modulation frequency, known as the 
particle's De Broglie frequency, is much lower than the Planck frequency. This led to the allocation of the 
modulation spectrum close to the Planck frequency, i.e. in close proximity to the upper edge of the vacuum lattice 


77 


conduction band. This circumstance leads to the effect of propagation of particle's excitations along curvilinear 
trajectories.The end result of this phenomenon is a string-like form of elementary particle structures. 


10. General Concusion of Part 1 of the Review: a Potential Integration 


The present review pictures a wide variety of potential concepts about the origin and intrinsic nature of Gravity and 
Dark energy. Yet, the whole spectrum of theories on this item, is even much more extensive than the few theories 
treated here, (listed in Table 1). The latter could be generally be categorized in two sets of concepts: one based on 
Quantum mechanical principles and the other on more classical Relativistic physics. On the average, almost every 
month, a dedicted article on novel views on Gravity appears on line or in the various journals in physics and/or 
cosmology, apparently stimulated by the wish to finally arrive at a grand unified theory that could reconcile these 
two categories of models. This goal is also searched for in the present paper, although we all should consider the 
possibilty that these theories are not compatible anyway, since both may contain distorted anthropic views of 
reality that only may become demasked in the far future of mankind. 


We have selectively chosen here for a set of theories that center around the potential involvement of 
Wave/particle properties of photons, phonons, and quasi-particles such as polarons, the latter being fermions such 
as electrons and protons, associated or covered with photons/phonons. In this framework. All of the participating 
authors pay attention to the fundamental physical background in the fabric of reality. In this, we assume that there 
is a specific interaction of charged wave/particles that move within a dynamic space-time lattice and thereby 
generate gravity as an intrinsic property of mass. The suppsed dynamic information field, in the present review, is 
treated by covering the recently posulated symmetry breaking model for the creation of life in the cosmos of Wong 
and Chow,2020, also analyzing the concepts of Superfluid quantum space (Sbitnev and Fedi,2017), in addition to 
the involvement of Zero-point energy field of Haisch, Rueda and Puthoff, 1997 and Acoustic Quantum Code of 
Resonant Coherence (Meijer and Geesink,2022 ), and finally in the Vacuum lattice concept as related to and 
beyond the Planck scale by Axelrod, 2023. 


Collective Aspects of the Concepts of Dirk Meijer, Kai-Wai Wong, Nassim Haramein and Alex Axelrod 


Cosmol.* Operator Polaron Space Dim. Biology Gravity Planck Scale Observer 


Acoustic Quantum Code of 
Resonant Coherence 
of Geesink/Meijer 


Holographic Event Horizon 
Brain / Consciousn. of Meijer 


Creation of Life 5D/4D. 
Symm. Breaking of Wong 


Dynamic Vacuum Lattice 
Theory of Axelrod 


Generalized Holographic System 
of Haramein and Brown 


* Cosmol : Galaxies, Black Holes,Solar system, Planetary systems, Earth,( Life systems, El. Particles, Strings, Planck level) 
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Table 2: The common physical elements in the treated concepts of the present paper 


A dynamic lattice is conceived as a crucial mechanism of functional energy dispostion in nature, that even may be 
instrumental in the manifestation of very cradle of physical nature, including life. This may have a relation with pre- 
quantum phase space geometry that unfolds from an implcate order, as proposed by David Bohm. Since a flow of 
phonon coated proton/electrons is postulated, this dynamic proces can be interpreted as an inherent displacement 
of information, that according to Verlinde, 2011,2016, results in a compensatory inducement of gravity, conceived 
as an basic entropic mechanism. All of the treated concepts assume a crucial energy operator in the form of a 
toroidal geometry (see table 2, above). 


This also links the aspects of vorticity of energy forms and spiral energy trajectories that can produce torus 
trajectories and knots and thereby may produce the known and possibly still unknown particles of the “standard 


|” 


model” of quantum physics. This aspect is most prominently expressed in the unified theory of Haramein,2016, 
2022, treated in detail in the present review, that addresses the deeper holographic configurations of reality, 
including the inner structure of protons and electrons in relation to the constituting Energy units at the Planck scale 


PSU’s). 


This process of matter formation is assumed to be created by symmetry breaking from a 5D homogenoues 
workspace, that bears an extra spatial dimension in comparison with the 4D manifold of our world (Wong and 
Chow, 2020). The supposed 5D manifold, is supposed to be present prior to the so called Big Bang framed as 
initiation of our universe, and may have contained a discrete set of acoustic quantum fluctuations at the initiation 
up to the present state of the cosmos, as proposed earlier by Meijer and Geesink, 2022. 


This primordial information, at that time, may have been inherited from a previos version of our Universe, in a 
cyclic/rebounce configuration (Penrose, 2010, Steinhardt and Turok, 2002) and may have afforded a guiding role in 
the creation of inanimate and animate modaities of our planet (Meijer and Wong, 2021). The creation of (first)-life 
was described here on the basis of such a guiding principle, conceived as a generalized music code, also expressed 
in the proposed piano keybord model of Chow et al., 2022 In our present context, the holographic principle, as 
proposed by t’Hooft,1993, 2000 and Susskind, 1994, 1995 and later followed up by Bekenstein,1981 and 
Haramein, 2012, among others, is seen as a leading principle for the integral representaion of reality. The latter, 
taking into account the fractall(self-similar) structure of nature and the cosmic event horizon on which the entire 
history of the universe is supposed to be projected. The latter may be intrinsically connected with a vacuum lattice 
on the Planckian and Sub-Planckian scales (Axelrod, 2023). 


Yet, a burning question remains: what was first in the fabric of reality? Or is this a futile question due to human 
conventions of linear time, and should we see time rather as a cyclic event (Brueck and Meijer, 2020), and 
therefore accept eternity and infinity as real modalities, in which the Universe excists as such? Axelrod, 2023, 
considered the Vaccuum Lattice as primary and as a reference from which all was created (section 9), and it stands 
to reason that phonon vibrations can only be imagined in the presence of some sort of energy condensed lattice 
structure. Yet, he also conceived the lattice as a symbiosis of gravity and electromagnetic energies of superfluid 
flows. If primordial quantum fluctuations in superfluid domains were expressed in phonon activity, as a basis for 
information transfer, did this transition occur from a previous and/or a time-parallel universes, as for example 
postulated by Penrose and Steinhardt et al. ? And how was the 5D-4D symmetry breaking of Wong et al. brought 
about, with its seemingly fine-tuned inflation on the basis of discrete physical constants? Was it all critical self- 
organization of energy, without an underlying recipe? (Meijer, 2012, 2013) or, alternatively, was this related to a 
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self-learning and retrocausally acting information system (Meijer, 2022), as earlier proclaimed by John Wheeler 
(see Meijer, 2017). Some claim that phonons can be created from gravitational waves (Sabin et al., 2014), in a 
Bose-Einstein condensate setting, including a Casimir-tyoe of wave compression. Others point at resonant 
photon/graviton conversions (Dai and Liang, 2023), also in relation to CMB background oscillations (Chen, 1994). 
Our present concept points at a striking congruence of the frequency patterns of Bose-Einstein condensates, CMB 
acoustics, Gravitational waves, ZPE field oscillations, Planck scale radiation, as well as human brain-tubular 
physiology and EEG coherency, pointing at a scale invariant and unified phenomenon at Cosmic to Planck scales, 
and the authors wonder about the very origin of this acoustic quantum code.. 


The connection with phonon-guided charged wave/particles of unequal charge (electron/proton pairs) introduced 
the presently treated concept of Bipolarons. It is hypothesized that charge interactions of bipoarons yields 
Gravitation or Dark Energy Force (see Fig.1). The generation of either Gravity or Dark Energy may be dependent on 
the phonon density on the electrion/proton particle and/or could be related to the counter rotational properties of 
the participating polarons. Confinement of the Bipolaron units may be generated by the magnetic forces induced 
by the movement of charged elements of the electron/proton pairs, that undergo electro-static attraction/ 
repulsion, This shows the intrinsic relation between electromagnetics and gravitational forces as described earlier 
in several studies (Assis, 1992, 2002), among many others), an aspect that will be futher elaborated in part 2 of this 
review. 


As mentioned above, we submit that our concept of an Acoustic Quantum Code of Resonant Coherence (Meijer, 
2022; 2023), represents the muscical mastercode of Chown and Wong, 2020, and was instrumental in the very 
initiation of our Universe as a powerspectrum of interacting tones/quantum fluctuations. This conceives our 
Universe as a grand and integral music symphony that also can be seen as a vibrational waveworld generated by 
quantum mechanical matrix/ lattice. The particular fractal, scale invariant, 12 tone pattern, that by Fibonacci type 
of tone separation (Meijer, 2022), enables wave/tone interference patterns as instrumented by an integral toroidal 
operator. The latter type of geometry is long known from music theory as the Tonnetz torus, on which musical 
patterns can be projected in triangular/hexagonal tilings (see: Meijer, 2016). A similar hexagonal pattern is 
proposed to be formed by the dynamic vacuum lattice, that may picturethe fundamental geometry of spacetime 
(see Axelrod,2023, in section 9 of this review), lattices that can exhibit graphene-like structure bearing a 
superconductve character. 


The universal character of these discrete frequency patterns , was shown by us on the cosmological scale in the 
form of gravitationa waves (Meijer and Geesink, 2022),as well as in the CMB acoustic spectrum and experimentally 
detected ZPE frequencies (Meijer, 2022). At the intemediate, human, scale, the same frequenccy patterns were 
shown also in the basic building blocks of life such as the known life elements such as carbon, hydrogen, 
nucleotides and DNA/RNA (Meijer and Wong, 2020, 2021), as well as in whole organs such as brain, of which 
coherent EEG patterns and discrete oscillations of neuronal microtubules were quantified as to their 
corresponding frequencies (Meijer, 2023; Geesink and Schmieke, 2022). The latter vibratory pattern may 
constitute a geometric spacetime connection with oscillations at the Planck scale, as recenty revealed by us to be 
present also at this extreme phyical micro-scale. We submit that the latter represents a universal background field 
that connects the cosmological level with the abovementioned intermediate and micro-level structures, thereby 
affording the substantiation of the supposed scale invariant holographic geometry. The latter implies an event 
horizon on which the intrinsic informaton of each phyical object is projected. This may even be valid for complex 
human organs such as the brain, providing a 5D memory workpace associated with but not reducible to the brain. 
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(Meijer and Geesink, 2017, Meijer et al., 2020), as futher worked out in part 3 of the present review that deals 
with the role of Gravity/Dark energy in the be coming of human and universal consciousness. 


It is thus hypothesized that apart from primordial and ongoing cosmogenesis, Gravity and Dark energy play a 
crucial role in creating life processes in general, and importantly, also in the generation of conscious states by 
linking brain oscillatory processes with fundamental cosmic geometry at the Planck scale (further explained in part 
3 of this review). Thereby, universal consciousness in nature obtains a central communication position that acts as 
a connecting principle in our universe. All of us, as being parts of such universal consciousness, are therefore not 
only active observers but also participants in the becoming of the cosmos and the further fabric of reality, and this 
stipulates our responsibility in conserving safety and guided evolution of our precious habitat, planet Earth. 
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Current Concepts of Gravity: The M-String Theory of Witten, Holographic 
Mass Model of Haramein, Compton Particle Theory of Mayer and the 
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Gravity Concept 
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Summary : This comparison of recent Gravity concepts, relates to the recent papers of Haramein et al., on “The 
Holographic Origin of Mass and Gravity”, the article of Mayr on the “Compton particles and Quantum Forces”, 
the earlier “M-String theory of Witten” as well as the” Entropic Gravity Theory” of Verlinde, versus the Twin- 
Bipolaron Gravity concept of Meijer et al., that all attempt to extend the theoretical foundation of physics and 
quantum physics. Firstly, the Twin-Bipolaron concept, based on phonon-guided electron-proton pairs, describes 
an electromagnetic coupling as a Black Hole equivalent to the gravitational field. This introduces the property of 
Gravity as a ‘natural monopolar’ superconductive current flow. Secondly, this 'monopolar electricity’ can then be 
described as a consequence of particular Planck-String couplings, preceding the birth of the thermodynamic and 
classically relativistic cosmogenesis, in a unified self-state of unbroken Super-Matter/ Anti-matter symmetry. 
The known five string classes are encompassed by the Twin Bipolaron model and the Bipolaron model so 
demystifies the nature of M-theory as the collection of the background dependent string classes. In 2019, 
Haramein et al., defined a spherical volume unit or voxel for space, which was called the oscillating Planck 
Spherical Unit (PSU), being seen as the most fundamental unit of energy, also representing a bit of information. 
The number of PSUs that can tile the surface of the spherical object under consideration represents a surface 
density which gives the information content of the surface in terms of PSU. With surface entropy n and volume 
entropy R. Haramein et al., define a non-dimensional ratio that expresses the surface-to-volume entropy and 
represents the information potential transfer or rate of information exchange between the volume and the 
surface of the spherical system. This holographic mass demonstrates that every proton is connected to every 
other proton in the universe, via the micro-wormhole network of multiply-connected space-time geometry. A 
closely related theory was proposed picturing electrons and protons as Compton particles. Like in the 
Holographic mass model, an inner structure of fermions is proposed consisting of packed elementary dipoles, 
similar to the Planck Spherical Units of Haramein, also having a connective role in the cosmos. Mayer 
demonstrates the crucial role of entropy and information in fractal cosmic architecture, in line with the Entropic 
Gravity conjecture of Verlinde. It is concluded that all of the theories highlight the proton as a fundamental 
modality for Gravity/Dark Energy creation in a holographic, scale-invariant, toroidal context. Yet, the 
Holographic Mass and Compton Parricle theories are devoted to the inner structure of the proton, build up from 
Planck units, whereas the Bipolaron concept sees the proton as “never alone”, being paired with an electron as 
well as a cloud of informational guiding phonons, so forming the quasi-particle polaron. This informational 
aspect resembles the theory of Verlinde, that conceives gravity to be a compensatory reaction to the 
displacement of information. The present Bipoaron boson/fermion construct, with its implicit phonon guiding 


and informational “pilot wave” aspects, could therefore act as a 5" gauge “Gravitone” of an adapted Standard 
Model. A Black Hole Horizon of holographic information at the very center of every atom/el. particle, implies a 


cosmic wormhole matrix structure that may continually bridge the physical to the metaphysical Universe. 


1. Short Introductions to the Twin-Bipolaron Gravity Concept 


We have earlier paid attention to the history of Gravity research , among others, reviewing the work of Wong, 
Fedi and Sbitnev, of Haisch, Rueda and Puthoff as well as Axelrod, (Meijer et al., 2023b) and first introduced the 
Bipolaron Gravity theory in (Meijer et al. 2023 a.). The Bipolaron-Gravity concept, is based on symmetry 
breaking from 5D to 4 D, oscillating phonons are created that can form quasi-particles with proton-electron 
pairs, together framed as “Bi-Polaron Gravitones”. Either attractive or repulsive charge interactions of polarons, 
(toroidal confined electron/proton composites) or pairs of chiral vacuum vortices can, in principle, generate 
Gravity and Dark Energy forces respectively. Similar charge interactions may occur in the process of 
electron/positron (matter/antimatter) interaction, by which Gravity/Dark Energy would be coupled to particle 
annihilation in the ZPE setting. This sound (phonon)- mediated creation of Gravity/Dark Energy can, in principle, 
yield a comprehensive and unified Gravity theory on the basis of both Quantum mechanical and Relativity 
frameworks. The present “Bipolaron concept” requires a 3D dynamic space-time lattice constitution, with 
vortex/torus operators at its corners, constituting a fractal multiple-scale structure, as proposed by Axelrod, 
2023. At each scale the vortex energy is stored in double-helical torus, allowing a mechanism of energy 
exchange between a plurality of discrete spatial scales. Vortices play the role of the dominant energy storage 
element of the vacuum structure, and are generated as a response to the demand for energy compression. 
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Figure 1: The concept of the Twin-Bipolaron “Gravitone”, as a generator of Gravity and Dark Energy, that occurs 
via 5D to 4D symmetry breaking (inset left), producing a discrete set of phonons in a toroidal setting (inset right 
above) that form quasi-particles by covering fermions such as electrons and protons (inset right at the bottom) 


with phonons, thereby forming polarons. The resulting Bipolarons exhibit right-handed and left handed spin that, 
through their rotational interactions, are instrumental in the generation of Gravity and Dark Energy, respectively, 
as determined by the direction of vortices spin ( Gravity/Dark energy depicted by the red arrow in the middle). 
The polarons may be produced and /or become associated with a quantum vacuum lattice with a hexagonal 
structure as proposed by Axelrod, 2023, (inset right below). The latter may enable a Casimir type of Dark Matter 
particle generation by Dark Energy quantum frequency squeezing, (see inset middle left). The dual Twin- 
Bipolaron structure is situated also in a supposed adjacent Mirror universe with Matter/Anti-matter cosmic 
symmetry (center of figure), explaining the relative low Ant-Matter density in our universe. The involvement of 
magnetic monopole confinement is shown (middle at the bottom) as operating at the inner center of the double 
torus structure (inset middle right). The generation of Gravity can also be interpreted as space distortion via a 
Dirac String, connected to a magnetic monopole, providing the related mechanism of Relativity- based Gravity 


Consequently, the central idea in the Twin-Bipolaron concept is that protons are never alone: they attract 
electrons by their opposite charge and in addition this stable construct is covered with a shell or a cloud of 
phonons of various thickness/ density. It is assumed that phonons were abundantly present in the 5D to 4D 
symmetry breaking, either as stemming from a previous university (cyclic cosmology), and later by the decay of 
neutrons (see Fig. 1).Phonons as sound wave/particles are very similar to photons that rather are light 
wave/particles and exhibit varying but discrete frequencies, in which photons are manifested in the vacuum, 
whereas phonons only occur in solids, fluids or superfluids, the latter being also relevant for primordial 
conditions at the transitional start of our universe. The various frequencies of the phononic quantum 
fluctuations can be grouped in bands as a series of 12 tones, according to harmonic principles. We established 
that these phonons all have a discrete frequency value, ranging over a wide spectrum of Hz to GHz, rendering 
the 12-tone to be a scale-invariant pattern. The latter property provides the Bipolaron structure with a self- 
similar character and is compatible with quantum holography, similar to the Holographic mass solution of 
Haramein et al. Yet, the latter theory in which both protons and electrons were described as being composed of 
packed spherical Planck energy units (refs) treat both particles as separate entities, and does not assume a 
guiding role of phonons as in the quasi-particle modality of the Bipolaron model. 


The latter suggestion is based on a multiply connected universe, that can be modeled by toroidal holographic 
topology, in which at each fractal level discrete states of the quantum system encode the particular information. 
This is stored in a holographic event horizon of the 6D boundary of the abovementioned primordial 5-D 
configuration space (ref)s. This mechanism is present in both of the compared concepts. 


The primordial quantum oscillations, in the form of phonons with a mathematically defined acoustic or musical 
spectrum of energies, as mentioned above, represents a scale invariant (fractal) 12 tone system, and was earlier 
framed by us as the Acoustic Quantum Code of Resonant Coherence. This modality was later adopted in the 
integral theory of cosmos creation by Wong and Chow et al., 2022, called the “Piano-keybord General Music 
Code”, (see also Chow et al, 2022). The Acoustic quantum code was inferred from the revealing of an 
underlying frequency distribution of recently detected Gravity waves, the CMB acoustic spectrum, detected 
ZPE field EMF fluctuations, EMF values of Superconductor energy gaps, Boson and BSE energy distribution, EMF 
values of beneficial/detrimental effects on Life conditions, in addition to manifestation of Coherent/Decoherent 
EEG brain waves, as well as the frequency spectrum of Neuronal Microtubule oscillations, and finally the Black- 
body frequency distribution at the Planck scale (Meijer, 2023). This collective evidence, therefore, revealed an 
all pervading guiding principle in the Universe, functioning as a dynamic information field of harmonic sounds 
that actualizes the successive steps in the ongoing fabric of reality (Meijer and Wong, 2022). 


The Acoustic Quantum Code of Resonant Coherence* 


Life Conditions at Exposure to Various EMF- frequencies Frequencies of Bose Einstein condensates 


Band-like Distribution of Discrete EMF- frequencies Frequencies for Mass/Energies of Boson 

Elementary Particles 
EMF- frequencies that Either Inhibit or Promote Cancer 

Frequencies of the Solar system, Solar cells, 
Frequencies of Spatio-temporal EEG-peaks in Brains of Semiconductors and Photosynthesis 
Healthy Individuals and Mental Disorder Patients 

Frequencies of Energy Fluctuations at the Planck 
Infrared Signal Technology Improves Healthy Conditions in Scale 
Brain 

Frequencies for Quantum Hall effects 
Frequency Values for Oscillations in Brain Neuronal 


Microtubules Frequencies of Zero-point Energy Oscillations 
EMF-frequencies of Water Frequency Values for Gravity waves 
EMF-frequencies of Phyllo-silicates, Clay- materials Chern-Invariant Metrics Derived from Patterns of 


Phonon Topology 
EMF- frequencies of the GM-scale promote Entanglement 

Quantum Energy States of Monopoles Described 
Superconductor Energy Gaps by a Generalized Music Wave Function 


* Geesink and Meijer 2014-2023 


Table 1: The general character of the Acoustic quantum code of resonant coherence revealed in a spectrum of 
animate and non-animated processes/conditions 


The Bipolaron principle is supposed to have existed before space-time and therefore even prior to the Planck-epoch, as a 
Genesis Boson in the dedicated form of a Bipolaron modality. This concept may become the first Platonic-Neo-Platonic 
Penrose identification of the Self-simulation. This concept is known as a ‘first thought’ or as a ‘first sound’ or ‘first word’ of 
creation of the Universe, following a state of unconsciousness. The story of the Bipolaron model , however, goes even 
further back into a pre-space-time era, where this ‘sacred Fibonacci geometry’ became utilized to create the fundamental 
constants of nature. So the ‘first sound’ , known as the” OM” is reflected in the equation mc’ =E =hf , coupling the 
quantum mechanics to quantum relativity, the latter encompassing both special and general relativity. 


The gravity / dark energy generation can both be realized assuming polaron dipole charge interactions and by counter- 
rotational vortex energies that could be directly instrumental in the creation of gravitational and dark energy forces. 


The two oppositely charged polarons in Fig. 2, are entangled and will be held together by Coulomb forces, to be conceived 
as an electron that circles the proton. This unit will not collapse, since it borrows sufficient zero-point energy to keep the 
electron cycling intact (Setterfield, 2002, Massie 2012, Daywitt, 2009). The magnetic component in Fig. 2 (see blue circular 
arrows) is crucial for the supposed dual bipolarion/ bipolaron charge interactions, since the associated phonons represent, 
per definition, a surrounding electromagnetic field. This electromagnetic influence was earlier proposed to be instrumental 
in aligning the two polaron units such that repulsive and attractive charge interactions can effectively be realized. In the 
absence of such fields the particular dipoles would be randomly oriented and no gravity/dark energy forces would be 
induced, (Hajdukovic, 2014). 
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Figure 2: The Phonon-guided Bipolaron Gravity Concept in a nutshell, showing Bipolarons (pairs of electron and 
proton, both associated with a phonon cloud, (inset middle below), exhibit attractive and repulsive charge 
interactions, that in the vacuum lattice (inset left below) generate Gravity and Dark energy forces. Magnetic 
monopoles from the ZPE serve to confine the bipolaron structure. These processes can be described by Toroidal 
geometry (inset nested Double Torus, right below), with a magnetic monopole center. 


Bipolarons have been described in many studies and, among others, were shown to be formed in BSE 
condensates (see Camacho-Guardian et al., 2018 and the many references therein). Thus, our primary charge 
mediated model depicted in Fig.2, would require an alignment of the polaron units by charge- structured 
lattices in the ZPE field context, that remains to be identified. Therefore, at present we favor a mechanism that 
is based on chiral rotational vortex interactions as depicted in Fig. 1. 


In addition, since apart from electron/proton pairs also positron/ anti-proton pairs could be involved (see Meijer 
et al., 2023), a double or Twin Bipolaron could be involved in which the two bipolarons are separated according 
to a matter/antimatter symmetric cosmology, see Fig.1. Both sides of the Bipolaron have both state and anti- 
state properties, as in a unified field The mirror super-symmetry is simply given by the negative energy 
decreasing and positive energy increasing in the properties of the unified field manifested by the nature of the 
Bipolaron. The attraction and repulsions are on both sides and may occur without charge differentiation, as the 
structural definition of its distinction is simply the cyclic or anti-cyclic permutation of the quantum geometry. The 
quasi-particle (fermions covered with photons or phonons) structure, embraced in the recent publications 
(Meijer et al., 2023 a ; b), derives from the Action Law: Action = Charge Squared, as a direct consequence of the 
Quantum Hall effect and its superconductivity equations. 


General relativity is by nature background independent and so the true unification, must emerge from space- 
time parameters as a string Newtonian background. This is achieved in the Twin Bipolaron parameters as 
derived from the Planck Harmonic Oscillator, also described in a quantum gravitational wormhole mass. This, by 
calculating as the Weyl-mass m,s=Mw as the bipolaron mass in ZPE form, with the bipolaron mass in dark matter 
form, being the physicalized consciousness definition at 14.03 TeV. 


Being defined as a DM-bipolaron in units of Volume x Angular Acceleration, the Dirac magnetopole charge e* is 
made manifest in this angular radially independent quantum acceleration df/dt in the Horn toroidal volume of 
the bipolaron as the hypersphere of Riemann as a 3-dimensional surface of the quantum tunnelling also known 
as the Newman-Kerr wormhole ringularity of volume 2ARv.ARw = 2RRw and where Rw = Rwormhole = Rwey! = RDM- 
bipolaron. As the limit for the angular quantum acceleration df/dt is simply the square of the global bipolaron 
frequency as the electromagnetism long range gauge in fDE-bipolaron=3x10"° Hz*, the properties for the DM- 
bipolaron can be calculated from its form as a Compton-de Broglie elementary particle from the wave matter 
equation of de Broglie. 


Meijer’s Twin Bipolaron eliminates the need for the existence of super partners for the fermion-boson coupling 
in the unified field in the doubled mirror-parity nature of the Bipolaron. The bipolaron structure manifests as a 
Majorana form of coupling state and anti-state in a Dirac-Majorana modular self-duality. The latter is initially 
manifested in the decoupling of gravitation from the unified field Goldstone gauge super state, in the self- 
intersecting (S-duality) in strong-weak interaction coupling and displacement inversion T-duality, to be 
conceived as an attached Dirac monopole from the (open-closed) Planck-boson string. 


The nature and properties of the Twin Bipolaron then manifest a mirror super-symmetry for a (closed-cyclic de 
Sitter with open Anti de Sitter) Twin-Universe, evolving in a parallel cosmology coupling a gravitationally 
retarded thermodynamic Lightpath of c-invariance to an antigravitational Lightpath. The latter is originally 
generated by a tachyonic superluminal de Broglie matter waves. This, in the instanton-inflaton parameters of 
the Bipolaron, as initial- and boundary conditions, are causative for the birth of time and space, as they arise 
from the pre-spacetime epoch of the bipolaronic self-transformation. The self-referential nature of the universe 
then emerges in a cyclic cosmology of the space-time universe, self-intersecting with its own evolving and 
imaged ‘mirror universe’. This in an inversion of an explicate order of entropy in a positive physicalized 
progression, with an implicate order of its negative meta-physicalized propagation of negentropy. 


The here implied adaption of the standard model, by taking the Twin-Polaron, as a fifth connecting principle 
(gauge), may ultimately supplement the following deficiencies in the current Standard model: 


1) The assumption of Dark Matter/Dark Energy, without defining their origin and nature. The Bipolaron model 

submits that Dark Matter can arise from Dark Energy by a Casimir type of quantum wave frequency squeezing, 

in a quantum lattice (cavity) context. 

2) The inclusion of Anti-Matter on the basis of limited insight in its structure and related problem of its virtually 

missing in our presently conceived universe. The Bipolaron concept positions Anti-matter in a Mirror or Shadow 

Universe. 

3) The lack of integration of Gravity/ Dark energy in the Standard Model, with currently no established 
detection of the Graviton, is now complemented by the hypothetical “ Gravitone” - Bipolaron mechanism, that 

generates Gravity/Dark Energy through either rotational phonon guided fermion vortices or polaron charge 

interactions, in a manner compatible with principles of Quantum Mechanics and Relativistic physics. 


4) The failure of direct detection of Magnetic Monopoles. We submit that the magnetic monopole is a 
superstring class from the pre-spacetime transition, as finalized in the Twin Bipolaron as the physicalization 
superstring class. The Twin-Bipolaron so becomes a transformed magnetic monopole from the Witten M-theory 
and related GUT-proposals, encompassing all five string classes. 

5) A lacking explanation of “cosmic fine-tuning “ or better, the integral role of probabilistic significance 
intervals and the like. The natural constants derive from the Genesis of Bosons as the pre-defined Twin 
Bipolaron. Bermanseder, 2015, has published an algorithm showing how those fundamental constants emerge 
from the ‘sacred quantum geometry’ in the Pythagoras-Fibonacci mathematics, as related to discrete values of 
natural constants. 

6) The lack of proper definition of supposed quantum fluctuations as the initiating mechanism of the 
Universe, is now conceived by us as a distinct set of discrete phonon oscillations. The orthodox quantum 
fluctuation to create the universe is fallacious in the sense of this orthodoxy misinterpreting the ‘virtual 
Heisenberg’ matrix as ‘unreal’ or ephemeral. This ‘virtuality’ becomes the ubiquitous magneto colour charge 
permutation scenario, which is exactly the monopole induction in the Bipolaron depiction. 


2. Haramein’s Schwarzschild Proton Generates Gravity in the Unified Field 


Nassim Haramein et al., 2023 have calculated a geometric solution for the gravitational field. In his earlier paper 
"Quantum Gravity and the Holographic Mass", they describes gravity in a classical algebraic way by calculating 
the density of the space both within and on the outside of the event horizon of a proton. 
The seemingly "empty" vacuum of space is actually a nearly infinitely dense super-fluid medium made of tiny, 
very small, frothing bubbles of energy. These are sometimes called the "quantum foam", each of these 
miniscule vibrations represents a spherical wave form, or quanta, that is the diameter of the smallest 

possible measurable distance, the Planck length. 


The following text represents a short summary of the recent Haramein, 2023 article on the Holographic 
Mass and Gravity: 


General relativity clearly demonstrates a relationship between mass-energy and the structure of space-time that 
has real physical effects we call gravity where massive objects made of elementary particles producing their 
mass curve spacetime resulting in a gravitational force. However, application of the same principles at the 
particles level yields gravitational forces that are so infinitely small that they are found to be insignificant. Yet, at 
the proton nuclear scale, extremely large confining forces are found which would require extremely high energy 
levels (or masses) to be produced in the context of general relativity. 


In fact, those very high levels of energy were actually predicted by early quantum field theory (QFT) resulting in 
the so-called ’bare mass’ of particles but renormalized by modern quantum electrodynamics (QED) and 
quantum chromodynamics. Furthermore, from deep studies of QFT and the divergence of the bare mass, one 
can ask a more fundamental question: is quantum vacuum fluctuations responsible for the bare mass shielding 
or the source of the mass itself and the resulting forces? 


This leads to a clear re-examination of our concept of mass. This field of ’virtual’ particles is at the source of 
many of our modern particle theories of QFT, one of them being the Higgs fields with a non-zero vacuum 
expectation value producing mass which only predicts ~ 1 - 5% of the mass of the proton, or for the explanation 


of the little jiggle of an electron as in the Lamb shift. Consequently, both cosmological gravitational theory and 
quantum theory imbues very physical values to the structure of space itself with effects which have very 
fundamental and real attributes in reality. Here, we demonstrate that mass and thus energy are emerging 
properties of the fundamental dynamics of space at the quantum level. We reconcile these two views of the 
structure of space and demonstrate that mass energy is an emergent property of spacetime at the quantum 
level that unifies gravity, the strong force at all scales under one mechanism. 


In Haramein’s computation, it was demonstrated that coherent modes of the correlation functions at the 
characteristic time of the proton correctly result in the emergence of its mass directly from quantum vacuum 
fluctuation modes. We find as well that this energy value is consistent with a Casimir cavity of the same 
characteristic distance. As a result, we developed an analytical solution describing both the structure of 
quantum spacetime as vacuum fluctuations and extrapolate this structure to the surface dynamics of the proton 
to define a screening mechanism of the electromagnetic fluctuations at a given scale. 


Planck Spherical Unit (PSU) Concept of Haramein 
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Figure 3: Surface versus Volume Entropy, Related Electron mass solution and Atomic Structure of Hydrogen (right 
below). 


This can be demonstrated when we consider a dipole model of the atom where the dipole length is represented 
by the coordinates x(t). The resulting harmonic oscillator equation which considers the radiation reaction field 
w02™' (in the small-damping approximation wOt < 1) and the zero-point energy with the natural frequency of 
the system. It then follows that the foundations of quantum mechanics and the uncertainty principle are firmly 


rooted in the dynamics of ZPE vacuum fluctuations that defines the bath (or field) in which particles appear, 
evolve and interact. Thus, contrary to popular belief, the uncertainty principle is a consequence, not the source 
of ZPE. Attempts to renormalize infinities in quantum theory have consequences to the structure of space-time, 
explored by many, and meet within black holes, at singularity, where spacetime diverges to infinity as a result of 
general relativity. In the last few decades, explorations of these consequences have been explored extensively in 
astrophysical applications of quantum mechanics from the holographic principle of Juan Maldacena, Gerard 
t’Hooft and Leonard Susskind to Wheeler’s quantum foam, and the virtual micro-black holes of Stephen 
Hawking as well as in the correspondence between quantum entanglement and spacetime as in Einstein-Rosen 
bridges (ER = EPR). 


It is central that the vacuum energy divergence occurs when an infinite amount of scales is considered 
underlying the possible fractal nature of spacetime at the quantum scale, which is found as well at the 
cosmological scale at black hole singularity. Furthermore, spacetime vacuum that appears flat at a large scale is 
in fact extremely energetic and fluctuating at the small scale of the quantum world. However, the continuous 
process of creation-annihilation creating continuous distortion of spacetime occurs at very short distance scales. 
Quantum fluctuations of the geometry of spacetime are so violent that the usual picture of a smooth spacetime 
with a metric on it breaks down. Instead, one should visualize spacetime as a ’quantum foam’, a superposition 
of all possible topologies which only looks smooth and placid on large enough length scales 


Wheeler investigated the possibility that the mass and charge of elementary particles could be described from a 
quantum geometrodynamic point of view. This would mean that mass and charge of elementary particles, such 
as the electron, would result from a collective and coherent disturbance of vacuum fluctuations associated with 
the metric and gravitational fluctuations generated by the creation-annihilation of Planck size micro-wormholes. 
Here, Haramein et al., have used two different approaches to describe the relationship between 
electromagnetic vacuum fluctuations and spacetime curvature resulting in a natural cut-off value of the 
spacetime structure at the quantum scale. 


Similar to these results. already in 1967. prominent physicist Andrei Sakharov explored the possibility of a 
microscopic foundation to gravitation from quantum vacuum fluctuations that he coined ’the metric elasticity of 
space’, where he utilized the Planck length cut-off as well and found an equivalence between the 
electromagnetic fluctuations of the vacuum and the gravitational constant G. Considering that the rest mass of 
the proton is known, Haramein’s computation precisely finds the energy equivalent of a proton from a coherent 
structure of vacuum fluctuations at that scale. In this non-trivial result, one finds a clear origin of the mass- 
energy emerging from quantum vacuum fluctuations at the Planck scale, through a decoherence or screening 
mechanism that generates the proton rest mass. 


From a completely different approach of an external point of view, this correlation time tp can be as well 
thought of as the characteristic of a resonant cavity of a length, generating a Casimir force equivalent to an 
energy gradient by eliminating the short wavelength of vacuum fluctuations. Thus, considering the proton as a 
resonant cavity, we sum all the cavity resonant modes v and obtain once again equation. where the cavity 
modes are given by v = rc. Here the computation finds a precise value (limited by the precision on the proton 
radius) for the hadronic mass and clearly suggests, as we will demonstrate further, that the nuclear confining 
force analogous to the Casimir effect, and the mass, arise from the ZPE quantum vacuum fluctuations dynamics. 
In fact, Haramein et al., note that the binding pressure force arising from a Casimir resonant cavity at a 
characteristic distance of a proton is on the same order of magnitude as the strong interaction. 


Therefore, the voxel appears to be a spherical foam bubble of radius 2€ and mass-energy m£. It is consistent 
with the initial description of a spherical cavity given as the harmonic oscillator (Fig. 3). Furthermore, the space 
filling nature of the computation must be kept in the context of a dynamical foam of spherical bubbles 
appearing and disappearing, as creation and annihilation cycles, resulting in a space-filling symmetry. These 
Planck spherical bubble units, or spherical quantum harmonic oscillators, constitute the fabric of spacetime 
structure at the Planck scale and have been previously termed as Planck Spherical Units (PSU). The PSU is the 
elementary oscillator of ground state energy. Thus, the fluctuation time of a PSU cycle is of the order of the 
Planck time, with each foam bubble following a creation and annihilation cycle of period. The PSU as the 
elementary constituent of space-time, forms a plasma-like superfluid structure, flowing at all scales. At the 
quantum scale, this flow is found as the ZPE fluctuations pvac, which is consistent with Dirac’s analysis of the 
potential vector Au resulting in a velocity of an underlying medium. Similarly, but in our case occurring in a time 
independent manner (stationary process) and true at all scales, the Planck plasma energy density undergoes 
phase transitions resulting in a reduction of coherence and thus of energy. The first noteworthy observation is 
that the relationship between the rest mass density and the vacuum density naturally generates the well-known 
gravitational coupling constant relating the nuclear force strength to the apparently weak gravitational 
Newtonian force. 


The above results give us a direct, remarkable, and non-trivial geometric relationship between the decoherence 
of the electromagnetic quantum vacuum fluctuations pvac, the origin of mass, and scales of the forces involved 
between the gravitational potential and the nuclear force. Furthermore, it provides an insight into the 
geometric mechanism that produces a reduction of energy at the proton scale and, as we will see later, at 
various scales of baryonic matter and at the cosmological scale. 


The Generalized Holographic Model 
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Figure 4: Holographic mass as the Schwarzshild mass (upper part) and its geometric representations below 


Thus, the authors find a clear relationship between the first screening and the fundamental physics of spacetime 
producing a gravitational horizon. This is another remarkable result considering that only vacuum fluctuations at 
the quantum scales were considered with a surface screening mechanism that now clearly relates to the semi- 
permeable structure of the event horizon of a black hole given by the Schwarzschild solution r,. Furthermore, 
this gives one a profound insight on the structure and geometry of the surface horizon of a black hole congruent 
with the holographic principle and Bekenstein black hole entropy conjecture], where here the surface 
pixelization by PSU n represents the information energy encoded on the surface utilized in the Hawking- 
Bekenstein entropy of a black hole 16 7 n , (Fig. 3 and 4), with kg the Boltzmann constant. From this expression 
of Hawking entropy which eventually leads to Hawking temperature of a black hole, the surface pixelization n 
can be seen as a surface information. In our case, from quantum mechanics and geometric consideration alone, 
we obtain a fundamental result of general relativity. 


Haramein finds that the black hole mass M, responsible for intense gravitational force and spacetime curvature, 
originates from a certain level of decoherence in electromagnetic vacuum fluctuations screened by the 
information entropy stored at its surface n. Yakov Zeldovich, ° demonstrated, based on previous work from 
Gertsenshtein and Landau, that electromagnetic waves under specific conditions are converted into 
gravitational waves, contrary to the classical approach, where one would expect the black hole formation to be 
the result of an accretion of infalling material to a critical limit. The results rather demonstrates that black hole 
formation is the result of a natural space-time behavior emerging from a state of coherency of the collective 
quantum vacuum fluctuation oscillators in a region of space at different scales. The mechanism that defines 
these states of coherency are related to the angular momentum of an oscillator, as described originally by Max 
Planck 


The coupling of the oscillators produces collective behaviors or a quantum vortex in a turbulent flow of the 
space-time manifold in a region of space generating what one observes as a black hole. The details of such fluid 
dynamics, that was coined a Planck Plasma flow and their relationship to the electromagnetic field and the 
gravitational manifold will be derived later. Consequently, the vacuum fluctuations are the source of mass, and 
the shielding is due to the dynamical properties of the PSU flow which is similar to quark-gluon plasma at 
thermal and chemical equilibrium with their color charge and force. This shielding is related to the horizon 
surface of a black hole. Furthermore, this mechanism is in accordance with Stephen Hawking analysis of the 
early universe formation finding that “a sufficient concentration of electromagnetic radiation can cause 
gravitational collapse” forming primordial and elementary black holes of Planck length and Compton 
wavelength size. 


One can consider the continuing aggregation of self-gravitating islands of PSU oscillators, forming scale 
relationships in the Planck plasma, since it undergoes phase transitions from the event horizon into a less 
coherent phase carrying less energy. This mechanism of energy screening can be represented as self-gravitating 
oscillators curving space-time to encapsulate the internal energy reducing the available effective energy of the 
decoherent phases. Between the Compton wavelength horizon and the charge radius surface, the Planck plasma 
flow transits from single PSU to kernel-64 aggregates. 


Therefore, the application of such approach should be found to be scalable to vastly larger characteristic 
distances than the proton such as our universe as a whole. In fact, by applying the screening mechanism at the 
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universe scale n, and computing the universe density pu (Fig.3). Haramein finds the exact measured critical 
density at current time which includes baryonic matter and so-called dark matter and dark energy. However, 
from the results , the authors have found a direct relationship of the energy phase transition from the density 
structure of the quantum vacuum to the black hole and rest-mass density resulting, as demonstrated above. to 
an evaporation time of 1035 billion years. 


As well, Rees and Carr have exploited the relationship between the proton and electron (the fine-structure 
constant q and the mass ratio u, to refine the scale. Such relationship was explored in the context of the 
holographic mass solution of the electron, where the mass of the electron is extracted from quantum vacuum 
fluctuations utilizing the same mechanism presented here for the proton. Therefore, the quantum vacuum 
energy or information within a Compton proton volume is equivalent to the information or critical density pitin 
the universe. Furthermore, it should be noted that by utilizing the proton charge radius instead of the Compton 
wavelength in the volume V,, we find a value of 26.6% of the mass of the universe which is very close to the 
26.8%, typically given for the contribution of dark matter in the universe. This represents a direct conceptual 
holographic model of the information-energy both relating the quantum scale to the cosmological scale through 
vacuum fluctuations with very specific scaling factors and defining an entangled state of black holes hubs 
connected by a wormholes network as in ER = EPR. 


Furthermore, while the volume of a proton seems to hold an equivalence of information-energy in terms of 
vacuum fluctuations as the volume of our universe, the surface information of all protons Non, is equivalent to 
the surface information of the universe nu pixelized by kernel-64. The last two computations imply not only an 
intimate relationship between protons and the universe but also demonstrate that the screening coefficient of a 
scale may have energy ratio relationships to much larger scales implying a fractal structure. In this case all the 
pixelization surfaces of the proton are equivalent to the screening of the quantum vacuum fluctuations resulting 
in the mass-energy density of the universe. Thus, the local holographic screening of a system has non-local 
relationships to other scales (fractal-like structure) in a network of information transfer that generates gradients 
across scales producing pressures or forces that we experience and measure both at the quantum scale and 
cosmological level. The scaling law emerging from the Planck plasma vortex flow and spacetime filaments 
results from the dynamic equilibrium of forces and energy density gradients between scales at different 
temperatures. This unification of mass and forces is derived from electromagnetic quantum vacuum fluctuations 
only in a mechanism driven by an energy density phase transition of the vacuum Planck plasma flow resulting in 
pressure and energy gradient that make up the fundamental structure of matter and its agglomeration into 
organized matter for scaling systems from the Planck scale to the Universal scale. 


As inferred by Lorusso (2023): We find that the proton charge radius rp forms a sphere such that the PSUs in its 
volume have a total mass equal to the Planck mass mP and the PSUs on its surface have a total mass equal to the 
observed proton mass mp, with all PSUs carrying the same fractional mass. This leads to a proton radius equal to 
0.8412 fm, which is in perfect agreement with its current CODATA value of 0.8414(19) fm. All atoms are 
composed of protons and electrons. If the universe consists entirely of Planck spheres (PSUs), each with a radius 
equal to the Planck length, then 1) the proton is a large composite sphere that equilibrates the PSUs in its volume 
with the PSUs on its surface, and 2) the electron has a toroidal form that equilibrates the PSUs along its 
circumference with the PSUs on its surface. Like the proton PSU relation, the electron PSU relation includes no 
extraneous coefficients or numerical factors. So, this coordination between the circumference of the electron 
torus and its thickness is striking. The thickness of the electron torus with minimum velocity and minimum 
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surface area is given by the proton radius reduced in exact proportion to the number of protons that would fit on 
an electron torus with maximum velocity and maximum surface area. The electron’s Compton wavelength, which 
is determined by its rest mass (A, = h/m-c), not only constrains the electron’s circumference but also limits the 
extent of its precession. In this way, the electron torus equilibrates the PSUs along its Compton wavelength 
circumference with the PSUs on its surface to produce the electron mass. 


Therefore, Lorusso recently concluded: Although there will always be reasonable doubt as to the fundamental 
composition of the universe, the case for PSUs is quite substantial on its own terms, and all the more plausible 
when compared to alternatives that leave even the proton radius a total mystery. In this universe of spheres, hot 
and cold, big and small, the oscillating Planck Spherical Unit may ultimately prove to be its most fundamental 
sphere. 


3. Our Commentary on Haramein’s Holographic Mass model 


Haramein calls the tiny spherical information bits Planck spherical units or PSUs. The PSUs on the interior of the 
proton's event horizon pack together in a perfectly space-filling overlapping 3D Flower of Life structure ( Fig.3), 
with each sphere's centre being connected by a tetrahedral geometry lattice. The PSUs within the proton 
volume holographically project on the proton surface event horizon as "flat" equatorial circles in a flower of life 
tiling pattern. In this image, the first equation describes the ratio between the proton surface area and the 
surface Planck circles showing that the number of equatorial circles on the Proton surface equals 10% Planck 
length diameter circles. The second equation shows the number of Planck spherical units contained within the 
proton, which is 10°°. In the third equation (Fig. 3), the external surface horizon is divided by the internal 
volume and then multiplied by the Planck mass to give the total value of the proton mass. With a simple 
classical geometric calculation, Haramein obtains the mass of the proton according to the standard model, as 
measured from the outside, in the laboratory: 10°% gm. 
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Figure 5: Protons with proton spherical units (PSU’s), can communicate on the basis of entangled information 
units 


Haramein then calculates the external Planck circles divided by the internal Planck spheres to obtain the 
gravitational mass of the proton, which equals 10” which is the exact amount of mass needed for the 
proton to obey what is called the Schwarzschild condition of a black hole. Protons are quantum scale black 
holes. Gravity is the ratio of volume to surface area. Haramein’s proposal in the formulation: 


21]Mplanck/R =2{Ap/Aick/{Vp/Vis} = 2ApVis/AlcVp, 


That reduces to the simple scale proportion between the Planck scale and the proton scale and is a simple 
expression for the Compton radius for the Planck mass in terms of the Compton mass for the proton. This 
scaling then approximates the relationship between the two particular self-states or eigenvalues in the 
‘holographic mass’ proposal of Nassim Haramein. To calculate his holographic proton mass, Haramein presumes 
the radius of the proton to be 1.32x10~° m, which is the charge radius for the proton as a Compton wavelength 
distributed in proportionality to the atomic mass number A as roA% for roin the range (1.2-1.5)x10"° m and a 
mean of 1.35 femtometres. The actual Planck-density is: Op=Mp/Lp*=2mc’ /hG?=5.17x10”° kg/m? using a ‘cubic 
volume’ for the Planck Length. It is because of this huge density and compared to the actual matter density in 
the universe (including the ‘dark energy’) of 3H /8nG~8.8x10” kg/m?; that a 96+27=123 order of magnitude 
discrepancy exists between the quantum physics of the vacuum and the matter containing universe. 


Despite the debatable conclusions of Haramein, regarding a holographic Schwarzschild proton, his 
idea of relating a quantized surface area of a black hole to its quantized encompassing volume. Does 
indeed enable his unification physics to emerge from this concepts. 


The product of the Planck mass and the Planck length becomes a general factor in any Schwarzschild radius Rs 
Since the Haramein model cannot only be applied to the proton, but also to the monopole as the first 
transformation of the Planck mass into the monopole mass, as indicated in the Planck length oscillation 
described by the references to string-membrane theory in the Haramein-Rauscher metrics. Nassim Haramein’s 
factor 2 seems here to emerge as a necessary coefficient to synergize the Schwarzschild metric with the 
gravitational potential force per unit mass GM/R’ and with the squared Lightpath x’ = c’t” = R? substituted by an 
angular quantum-spin acceleration frequency over time differential df/dt, but my also be caused by using the 
diameter instead of the radius (see later). 


In order to define the Bipolaron in its dark matter form in units of the gravitational parameter in a lower 
dimension, requires coupling to the Dirac magneto charge in a higher dimension e* = (Volume)x(df/dt). 


This formulation then, in fact, seems to define the concept for a physicalized consciousness quantum in 
this form of the dark matter Bipolaron. Yet, Meijer’s Bipolaron crystallizes in its properties from its 
central geometric position as Dirac’s magnetic monopole. 


This, by extending the one-dimensional nature of the Dirac string in the continuity of a mathematical point- 
particle or logistical singularity and manifesting in space-time as a quantum gravitational Kerr-Newman 
wormhole ringularity. The coupling between mass and electromagneto-polar charge is given by the unification 
condition for the respective fine-structures Goke = 1 as a Planck-h-Stoney-k, unification for a Planck mass Mplanck 
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and a Planck length Ipianck with an electro-pole Coulomb charge e and a magneto-pole Dirac charge e*. G, is 
Newton’s gravitational constant, k.= 1/47, is the Coulomb constant, h is Planck’s constant, mois the magnetic 
permeability with electric permittivity € in ‘free space’, c is the speed of light and Re defines the classical 
electron radius with a the electromagnetic fine-structure alpha a. This, as a star(*)-unit unification form a = 
60ne7/h = 1/137.047642, that differs from a (SI) measured 1/137.0360 by 8.5 parts per 10s as an alpha variation. 
A pure integerbased definition for alpha = 1/137 then differs in the fractals 0.036 and 0.0476 from the 
electromagnetic finestructure constant as a pure number 1/137. 


From the Grand Unification of the Planck Length Oscillation, (as a Minimum Displacement Parameter), in the 
String Epoch prior the so-called Quantum Big Bang (in Stoney Units) of e/c2 = IplanckValpha. This by mapping 
electrocharge e in lower dimensional space-time, from the higher dimensional space-time onto the Planck- 
Length Oscillation in the higher dimensional space-time, say 3D <> 12D. In particular the Planck-length 
oscillation crystallizes the coupling between electro-polar Coulomb charge and magneto-polar Dirac charge in 
the product of the Planck displacement oscillation. This, as a function of the alpha electromagnetic fine- 
structure and the Planck mass in the Stoney-Planck fine-structure unification identitied in the mensuration 
modulation of the pre-spacetime epoch. 


The Planck-Length-Oscillation PLO of the forwards-backwards ‘bounce’ unifies the Planck-Stoney units in the 
finestructure unification of gravitation and electromagnetism from the pre-spacetime (time-space) realm to 
manifest the gravitation centre of space-time. 

But the Geometric Mean GM is different and requires e/c? = Iplanck Va on the left to be ‘mirrored’ in Iplanck/Vo = 
GoMplanck/ c2Var = hG,/2m[ec] on the right to obtain Iptanck as the midpoint. Here [ec] is a singular monopole mass 
of the Grand-Unification-Theory GUT expressed as an energy conversion E = mc? = [ec]c? = c°eV as 2.7x10"°GeV. 


The PLO so transforms the Planck length and the Planck mass in the charge coupling between the electropole 
Coulomb charge e and the magnetopole Dirac charge. As shown in the earlier paper (Bermanseder, 2023), the 
fine-structure unification between mass and electric charge requires 22G Monopole /he = 2k.e*/hc for M monopole 
= kee = 30eC| moa. 


So, the Planck-Monopole transform ending in the Bipolaron, is 30 monopole masses from the Planck mass for 
Mplanck.Vol = kee = (Coulomb constant)x(Coulomb charge) incorporating lightspeed c in the singular monopole 
mass ec | mod. 


Then, the PLO in Compton energy form bounces the geometric mean, diverging from the arithmetic mean in the 
factor 0.404407, in inverse proportion of the displacement interval to the mass emerging from it in the quantum 
gravity by the inversion properties of the string classes in T-duality of the radius inversion properties and in S- 
duality of the strong-weak coupling inversion. Numerically you have the PLO at 0.1784 Lp units (10° m) at the 
left and you have 4.0016 Lp units on the right of 1 Lp unit in the middle. These are equal displacements of the 
PLO from the centre. This decrease in the Planck length as Lp = Gom,/c so shows a fluctuating gravitational 
parameter GM (constant for an inverse proportionality between G, and M) for the space-time cosmology 
described by black hole physics as the Schwarzschild metric doubles the Planck length to compensate for the 
AGM divergence(2x0.6686=1.3372). This can be used in the variation of Newton’s Gravitational constant as a 
distribution of the 30 monopole masses [ec] in the form of G(n,t) = G.X"{1+1/30+1/30+...+1/30} = 2G,X", to 
define the Schwarzschild metric for a spherical static Black Hole. Now 30 monopole masses from the primordial 
origin are 30(4.8x10"" kg ) =1.445x10” kg which is the Planck mass times Va as precisely the original geometric 
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mean of the PLO applied to the Planck mass as the inversion property of the string transformation as the left 
manifesting and emerging on the right from: 


MoptaneVaa = Vi(hc/22G,)(22k.e*/hc)} = kee = 30[ec] in the form [ec]/0.4045Va = 28.94[ec]. 


Khaibit Shadow-Mirror Riemann Universe 
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Figure 6: Bermanseder’s Shadow/Mirror Universe Concept 


So here one has the ke e from the fine-structures defining the self-dual transformation of the Planck energy 
into the monopole energy which induces the Bipolaron, this all from the initial condition of the fine-structure 
Planck-Stoney unification. This transition from the Planck energy of order 10” GeV to the bipolaron energy of 
order 10’ GeV results in the Weyl-curvature energy of the bipolaron membrane area 27°R’, This is doubled in 
the Twin Bipolaron to the (27R)’ in order to form the Kerr-Newmann ringularity of the creation event. This also 
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manifested the magnetic monopole string of Dirac as a first ‘forwards’ or clockwise right-handed quantum 
angular acceleration dynamic, meant to replace the mathematical point-particle singularity by a mathematical 
space-time wormhole membrane of two dimensions. 


This then defines the gravitational parameter GM, as being a lower dimensional equivalent for a higher 
dimensional form of energy in the definition of a source energy quantum of the Bipolaron concept. This, 
multiplied by the electro-polar charge quantum as being proportional to a dimensionless ratio given in the 
electron mass divided by the Planck mass. For a wormhole source energy quantum in the Bipolaron, as the Dirac 
magnetic monopole quantum with a global wormhole frequency, that is the gravitational parameter GM applied 
to the electron mass in the charge coupling between the electropole and the magnetopole. This represents the 
convolution synergy between the dimensional intersection for the gravitational parameter as monopolar 
magnetic charge applied to the Planck mass and for Game = 2e’/e* for the gravitational 

parameter as monopolar magnetic charge applied to the electron mass. 


In the Kerr-Newman metric, the characteristic length scale of Ra’ =Q.’Gk,/c* naturally produces the 
gravitational parameter and the Schwarzschild boundary metric, in replacing the Coulomb electric charge Qe 
with the Dirac magnetic charge Qm for Ra = Qm?(Goke)/c* for Ra= GoMegu/c? = ⁄2Rs . The angular momentum J = 
GMeę4'/c, in this metric likewise reduces as a displacement scale to the Schwarzschild solution. 


4. The Nature of M- String Theory of Witten in Relation to the DM Twin-Bipolaron 


Duality Symmetries and M Theory 


The new work on String Theory led to the postulation, by Edward Witten (1995), of a new theory labeled M- 
theory. The central idea of this new theory is that the profusion of different string theories really exists as 
limiting cases of some more fundamental theory that exists in eleven dimensional spacetime. This hypothesis is 
given support by the discovery that the different string theories are connected to one another by certain 
symmetries called dualities. These various string theories are defined on a variety of spacetime backgrounds, so 
M-theory is conjectured to be background independent. This seems like a reasonable conjecture since M-theory 
is supposed to ‘incorporate’ the various string models that are defined with respect to different backgrounds. 
However, there remains the pressing problem of actually defining M-theory. Edward Witten and others 
exploited these duality symmetries, and various results from earlier work on supergravity, then, to argue that 
there was some more fundamental theory that had the five dual string theories as limiting cases. The limits 
involve the The end-points can move around on the D-brane, but they cannot leave it unless they join to form a 
closed string. 


There is much excitement at the moment over the status of the so-called ‘AdS/CFT’ correspondence (aka 
‘the Maldacena conjecture’) which is believed to be a core part of M-theory, and indeed quantum gravity 
simpliciter. This is essentially another duality mapping that would allow one to deal with a background 
independent theory on the boundary of a spacetime. One can construct a non-perturbative string theory 
using this duality since the CFT (conformal field theory) side can be algorithmically defined—I owe this 
point to Joseph Polchinski. This basic idea is known, more generally, as the holographic principle, and 
is believed to be a necessary principle obeyed by any and all viable approaches to quantum gravity. The 
holographic principle will no doubt be one of the standard hobbyhorses of future generations of philosophy 


17 


of physics, however, the subject is too advanced for this primer: | refer the interested reader to Schwarz, 
1999, Some more very brief and technical remarks are contained in the next two footnotes and postulation of 
an additional dimension, resulting in eleven dimensions of spacetime. 


This extra dimension has the topology of a circle. But this isn’t all: a new kind of higher-dimensional object, a 
membrane (a 2-dimensional surface), is introduced into the theory in order to make sense in eleven dimensions 
(superstring theories demand ten). The membrane wraps one of its dimensions around this circle, leaving one to 
propagate in the remaining nine spatial dimensions. This reproduces string theory: a one-dimensional object 
moving in ten dimensions of spacetime. Witten noticed that the five consistent string theories are uniquely 
determined by various ways of wrapping membranes around the dimension. The dualities mentioned above 
hold for the membrane constrained to the nine spatial dimensions. This new eleven -dimensional theory, with 
its new ontology, was christened M-theory by Witten, where ‘M is a placeholder to be filled in once the theory 
has actually been discovered. Hence, string theory is no longer a theory of strings; rather, it is a theory of p- 
branes (strings are a special case where p = 1: 1-branes).95 Though these M-theoretic ideas are extremely 
interesting, they are still very much up in the air (even for quantum gravity research!). This makes it very hard to 
probe philosophically. However, there are more robust elements: the duality symmetries are a case in point, so 
we 

briefly say some more about these. 


T-Duality: Equivalent Geometries and Topologies: 

T-duality (where ‘T’ stands for ‘target space’) is a gauge symmetry of classical string theory concerning the 
propagation of strings in a background metric spacetime. One finds that T-duality connects various prima facie 
distinct backgrounds so that there is no way to physically distinguish between them—that is, they lead to the 
same physics. This scenario is similar in many ways to the hole problem in general relativity, where we have 
distinct metrics that have the same observable consequences. Both are generic problems of gauge symmetries. 
What it shows is that the background metric is not a measurable thing: T-dual metrics will span the same gauge 
orbit. 


However, though they share this feature, the symmetries have a very different source. In the case of classical 
general relativity, the problem stems from the diffeomorphism invariance, having to do with the dynamical 
nature of the metric and the unobservability of manifold points. In the case of T-duality the source, is the fact 
that strings have a length, ls = pad, and can be wound around compactified dimensions—-of course, strings 
cannot probe distances below /s (see x6.3.5). Taking a simple case in which, we have extra dimensions 
compactified on a circle of radius R, T-duality says that this scenario is equivalent to the case 
ao=R, where ap is just the fundamental string length scale P. T-duality renders both the two type II theories and 
the two heterotic theories (exactly) physically equivalent. 


This implies that T-duality extends over all orders of the string perturbation expansion. T-duality applies to more 
complex spaces, such as Calabi-Yau. Hence, there is a general class of extended objects: the p-branes. In the 
branification scenario mentioned previously, the spacetime we inhabit is viewed as a 3-brane. The study of 3- 
brane physics led to the Maldacena conjecture. The idea is that the 3-brane, specifically our spacetime 
described by a four dimensional gauge theory (N = 4 super Yang-Mills theory) without gravity, is a holographic 
part of a higher-dimensional theory with gravity (type-lIIB string theory compactified on AdS5 x S5, with the 
Yang-Mills theory living on the boundary of AdS5). They are, in a sense, dual theories. spaces which are mirror 
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symmetric—these are especially relevant for superstring theory since they form product spaces with four 
dimensional manifolds to form the string backgrounds. 


S-Duality: Equivalent Physics at Strong and Weak Coupling: 

Like T-duality, S-duality also relates what were previously thought to be distinct string theories. The idea 
is that the physics of one theory at strong coupling (large gs) is physically equivalent to that of another theory at 
weak coupling (for small gs). 


This duality enables one to look at the strong coupling behaviour of these string theories using the dual weakly 
coupled theory. In other words, one is led into distinctly non-perturbative territory. Of particular interest is the 
fate of the two remaining consistent superstring theories, namely type-//A and E8 x E8 heterotic. If we try to run 
these theories through the S-duality machine the theories develop an additional spacetime dimension (with a 
size given by gspa0). This new eleven-dimensional theory has eleven dimensional supergravity as a lowenergy 
classical limit. As we already mentioned, the quantum theory, given the place-holder name ‘M-theory’, is still to 
be worked out. One possibility for the M is ‘Matrix’: here the idea is to replace string coordinates with matrices 
that commute at large distances but that fail to do so at short distances. The fact that those working on this 
approach do not yet know what the fundamental degrees of freedom are renders it unfit for most philosophical 
analysis: strictly speaking, there is not enough of the theory to analyze! However, one does sense a definite 
‘circling in’ on this unknown theory. 


Our Comments on the Witten Supermembrane Eps.Ess 


The Witten supermembrane Eps.Ess describes the self-interaction of a timespace or pre-spacetime primal 
energy plenum of universal consciousness in its unified omni-eigenstate quantum geometrically entangled in the 
modus operandi of membrane modular manifold duality with its simulated energy self-state in spacetime. 


This self-simulation of universalized consciousness as a totality of frequency (or numerical algorithmic) 
permutation states therefore becomes expressed in emerging in a dimensionally created spacetime in the 
parameters of the supermembrane as a coupling between a primary source-sink (Eps) high energy/frequency 
string-part and a secondary sink-source (Ess) low energy/winded string-part. 

A ‘target-space’ or T-duality describes the inversion property of the displacement scale between the two parts 
of the supermembrane in a quantum gravitationally entangled cosmology in the wormhole radius 
lps=Aps/21=C/Wps=C/2Tf,, and its inverse rss=1/rps=2TÀss=0ss/C=27fss/c from the supermembrane parts coupling 
constants Eps/Ess=hfps/hfss=fps/fss=fps and Eps. Ess=hfps:hfss=h7. 


The nomenclature used to describe the high energy ‘primary source-sink’ part of the naming by Edward Witten’s 
M-Theory as Membrane-Magic-Matrix-Mother-Meijer can be applied to the Meijer Twin-Bipolaron in 
substituting the ps subscript by DE-Bipolaron or DEBP to denote the universal Goldstone interaction gauge 
source photon of the electromagnetic elementary interaction (EMI). 

This elementary EMI source boson in the unified field then manifests as the first generation of the Meijer twin 
bipolaron as a direct derivative of Witten’s Planck string class | in the pre-spacetime Planckian epoch of the 
cosmogenesis. 


The DM Twin- Bipolaron Gravitation center is defined as the birth of space in an inflaton coinciding with the 
birth of time in an instanton. The inflaton-instanton coupling also labelled as a Weyl (or Kerr-Newman) Black 
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Hole s(r)ingularity so defines a wormhole radius rw=ps=lweyl=lbesp=lpe-bipolaron across a Higgs Boson vacuum 
blending and intersecting the timespace with the spacetime in a mirror cosmology applied to the string modular 
duality of the Witten supermembrane EpsEss. 


Under utility of both (target space) T-duality and (strong-weak coupling) S-duality, Witten’s five string classes 
transform into each other in a twin-bipolaron energy gradient defining three generations of the Meijer twin- 
bipolaron. 


The first generation is the Planck string class |; which emerges from a fine-structure Planck-Stoney parameter 
unification described as the primordial ‘bounce of the Planck length/radius’; is S-dual to a third heterotic Witten 
string class HO(32) as the second generation of the Meijer twin bipolaron. 


As the string class HO(32) is T-dual to the fifth heterotic Witten string class HE(64) as the third generation of the 
Meijer twin bipolaron, the odd generations of the Witten string classes define the three generations of the 
Meijer twin-bipolaron in their background dependent forms of 10-dimensional superstrings. 

The second Witten string class IIB is self-dual to itself under S-duality and initiates the decoupling of gravitation 
from the unified 5-part background independent form as a 11-dimensional supermembrane with a background 
dependency as a classical limit for Witten’s 11-dimensonal supergravity. 

This self-dual second superstring class is T-dual to the fourth superstring class IIA, which in the Meijer twin- 
bipolaron transformation is labelled as the Ecosmic boson class, responsible for the boson-fermion energy 
spectra of Cosmic Strings manifesting the bosonic-photonic string energies in the form of fermionic nucleons 
and atomic nuclei of energies bounded in the monopole class as Witten’s self-dual class IIB. 


The 11-dimensional supergravity limit so simplifies in the DM Twin-Bipolaron without requiring an extension 
of the ‘particle zoo’ of the Standard Model by the introduction of supersymmetric bosonic (integral quantum 
spin) partners for their fermionic (quantum half-spin) counterparts. 


The DM Bipolaron gravitation center emerges in the Higgs Vacuum of the time-space-space/time transition 
defined in the alpha fine-structure and defines the DM-Bipolaron as the physicalisation of the unified and 
collectivized omni-energy of the primordial consciousness in its partitioning into parts as individualized potential 
data-information collectors. 


The simulation of time-space consciousness as a form of supramentalized energy so particularizes in the 
conformal holofractal mapping of the macro-eigenstate parameters onto their micro-eigenstate representations 
and described as a holographic cosmology simulation originating from its cosmogony precursor.The DM- 
Bipolaron then manifests its T-duality as the 5" heterotic string class as the 3 heterotic string class in the 
quantum gravitational manifestation in the microstate from the macrostate in the Meijer Gravitation center. 


The properties of the inversion scale Epespr=Eps=hfps then become reciprocated not in the secondary sink-source 
E,.=hf,, form of the Witten supermembrane, but in the definition of the Meijer DM bipolaron in the form of the 
gravitational parameter GM, which carries units of VolumexAngular Acceleration [m?/s’] as the units of the Dirac 
magnetic monopole charge e*=2R.C’=rpnep fbeep = 1/hfps = 1/Epese. 

The DM-Bipolaron is initially defined in the decoupling of gravitation from the unified field Goldstone gauge 
super state, in the self-intersecting (S-duality) in strong-weak interaction coupling and displacement inversion T- 
duality, to be conceived as an attached Dirac monopole from the (open-closed) Planck-boson string. 
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This then is a consequence of the interaction of the S-duality of the monopole and the heterotic T-duality which 
then manifests the DM-Bipolaron in the Meijer Gravitation Center.The bipolaron as first generation of the 
Planck string class | (Ol below) being S-duality coupled to the second generation of the bipolaron (OSO(32) 
below) and intersected by the self-dual monopole class IIB (OIIB below), then couples to the third generation 
bipolaron (E8xE8 below) at the end of the 5-tiered string class transformations. 


The Twin-Bipolaron, therefore, is heterotically sting coupled in the S-duality of the second generation to the 
third generation following the decoupling of gravitation from the self-dual monopole class. Both type II string 
classes are T-duality coupled, as are the heterotic string classes. The twin bipolaron therefore shows what M- 
theory truly represents, namely the twin bipolaron generations with Witten’s 11-dimensional supergravity 
classical boundary limit becoming the inverse energy relationship between the global-universal (Dark 
Energy/Vortex PE) DE/ZPE-bipolaron and the (Dark Matter/Gravitational Center) DM/GM-bipolaron. 
Then one has the Coulomb charge-monopole mass coupling kee = GoMmonopole from the fine-structures defining 
the self-dual transformation of the Planck energy into the monopole energy which induces the Bipolaron, this all 
from the initial condition of the fine-structure Planck-Stoney unification. 
This transition from the Planck energy of order 10” GeV to the bipolaron energy of order 10’ GeV results in the 
Weyl-curvature energy of the bipolaron horn toroidal membrane area 27° R’. 


This is doubled in the Twin Bipolaron to the (27R)? in order to form the Kerr-Newmann ringularity of the 
creation event. This also manifested the magnetic monopole string of Dirac as a first ‘forwards’ or clockwise 
right-handed quantum angular acceleration dynamic, meant to replace the mathematical point-particle 
singularity by a mathematical space-time wormhole membrane of two dimensions. 


A Horn Torus of radius R is embedded in a 2-sphere radius 2R in R3 for a volumar factor (40/3)8R?/2R°R?"=16/30 
showing that a 2-sphere of radius r= 4/(3@/2)R is equivalent to the volumar of the Horn Torus radius R in the 
upper bounded Feigenbaum-Chaos constant B | max = Pre = 32/2. 

Ble = 38/2 = Vatorus/Vasphere = 621°R°/4EIR® = Asrorus/Aasphere = 6E1R°/4EIR = Latorus/Lasphere = 122)°R/8ER. 

A five-dimensional spacetime, known as a Kaluza-Klein hyperspace of 4 spatial dimensions coupled to a time 
dimension is connected to a four-dimensional Minkowski spacetime in a fourth dimension descriptive for the 
‘width’ of a surface or manifold of a Riemann hypersphere. 

A four-dimensional space of volume V4(R) = ⁄2R°Rf with a three-dimensional surface derivative dV4(R)/dR = V3(R) 
= 2@°R?, which is the volume of a Horn Torus is embedded in three spacial dimensions as the product 2MR.AR? = 
2RR’. {Pappus centroid theorem Area x Perimeter = Volume}. 


Considering the ‘width’ of the 3-dimensional surface enclosing 4-dimensional Minkowski spacetime as a 
‘quantum tunnel gravitational wall’, Meijer’s proposal regarding the nature of gravitation with its associated 
energy-momentum parameters like dark energy and dark matter as an effect of bipolaron interaction can be 
termed as a symmetry breaking between Kaluza-Klein space and Minkowski space. 

The topology of the Twin-Bipolaron so can be geometrically ‘squared’ or doubled [*] in the quantum geometry 
of 2x2=2+2 in the form of a spinor algebra of a one-sided Mobius strip of thickness AR defining the thickness of 
the quantum tunnelling between the 4" dimension within the hypersphere boundary and the 5" dimension 
without as a 2-dimensional Klein Bottle self-intersection. The surface are of such a one-sided Mobius strip then 
is 2(@IR)(2EIR) = 4RR? as the surface area of a horn torus embedded in 3-dimensional space $2. 
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The Volume to Area to Line-Radius differentiation of the 3-dimensional volume indicates the quadruplicity of 
the Unified Field in 4x20 = 8AAradians or 4x360° = 1440 °. 

For a Horn Torus the area element calculates however as the (2@R)° = 40°R? = 6M°R?/1.5 differing from the 
volumar differential by a factor of 1.5 or 3/2 by the theorem of Pappus. 

For a Schwarzschild black hole of perfect spherical symmetry, the region extending the event horizon is given in 
the curvature radius multiplied by 1.5 defining a Photon Sphere (for circling ‘trapped’ photons orbiting the event 
horizon in the ergosphere) for Rsphoton = 3G M/c which also forms the boundary for extended inner-outer 
photon sphere radii for Kerr-Newman rotating black holes. 

The one-sided ringularity of surface area 2x2R°R? = 4RR? defining the twin bipolaron in its self-intersection as 
the Meijer gravitation centre so is Schwarzschild extended in Rsphoton = 3Rs/2. 

The topology of the Meijer Twin-Bipolaron so can be geometrically ‘squared’ or doubled in the quantum 
geometry of 2x2=2+2 in the form of a spinor algebra [*] of a one-sided Mobius strip of thickness AR defining the 
thickness of the quantum tunnelling between the 4" dimension within the hypersphere boundary and the 5” 
dimension without as a 2-dimensional Klein Bottle self-intersection. 

The boundary chaos constant so identifies the differential 2-dimensional surface area of the hypersphere in 
6R°R? = Pes (4A?) = (3/2).42°R’ as the 3-dimensional extension of spherical symmetry. 


Figure 6a: A spinor visualized as a vector pointing along the Mobius band, exhibiting a sign inversion when the 
circle (the "physical system") is rotated through a full turn of 360°. https://en.wikipedia.org/wiki/Spinor 


The ratio between the volume and the surface area of a Horn torus 2f1°R°/4@’R°=%4R embedded in 3 spacial 
dimensions so recrystallizes the double radius of the Meijer/Bermanseder mirror universe in analogy to the 
mirror dualities inherent in Witten’s M-Theory. 


[*]This explanation of the ‘square root’ Clifford algebra behavior of spinors in association with the quantum 
geometry of the Twin Bipolaron so emphasizes the importance of the Meijer-Axelrod-Brown-Wong model in its 
exposition of solving unanswered questions in cosmology and the standard model of particle physics. 
Emphasizing geometry over algebra is a general focus of the Twin-Bipolaron model and approach to quantum 
gravitation. The “Gravitone” being the REAL part of the ‘virtual’ graviton supports the non-virtuality of the 
ZPE/dark Energy background as Axelrod’s Planckian vacuum lattice. Associating this with geometrical objects 
like the amplituhedron model of Nima Arkani-Hamed enables a deep relationship between quantum geometry 
in Brown’s scale invariance and superstring/membrane theory to be made. 


As per the references, the Arkani-Hamed model in its quantum geometric focus on the volumars without 


virtuality, unitary principle and locality backgrounds then supports this paper in its critique as outlined in this 
paper. The background independence of General Relativity harmonizes with the background independence of 
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11-dimensional membrane theory with 10-dimensional strings embedded in their spacetime matrices.. 
Spacetime emerges from the bipolaron (Weyl-Eps-boson) as the heterotic class superstring HE(8x8). 

Excerpt from Wikipedia: /n mathematics and theoretical physics (especially twistor string theory), an 
amplituhedron is a geometric structure introduced in 2013 by Nima Arkani-Hamed and Jaroslav Trnka. It enables 
simplified calculation of particle interactions in some quantum field theories. In planar N = 4 supersymmetric 
Yang-Mills theory, also equivalent to the perturbative topological B model string theory in twistor space, an 
amplituhedron is defined as a mathematical space known as the positive the positive Grassmannian. [1][2] 
“Amplituhedron theory calculates scattering amplitudes without referring to such virtual particles. This 
undermines the case for even a transient, unobservable existence for such virtual particles.[9][7] The geometric 
nature of the theory suggests in turn that the nature of the universe, in both classical relativistic spacetime and 
quantum mechanics, may be described with geometry. [7]” end of excerpt 


Wong’s spinors can be encapsulated by a Michael Atiyah’s statement recounted by Dirac’s biographer Graham 
Farmelo: No one fully understands spinors. Their algebra is formally understood but their general significance 
is mysterious. In some sense they describe the "square root" of geometry and, just as understanding the 
square root of -1 took centuries, the same might be true of spinors.[10] 


https://en.wikipedia.org/wiki/Spinor#cite note-27 


The Big Bang and cosmological evolution of 
the universe arose out of pure geometry. 


AMPLITUHEDRON 


A JEWEL AT THE HEART OF 
QUANTUM PHYSICS 


Plato's Theory of Forms 
Substantial, non-physical, 
geometric-mathematical forms 
exist which controls the real world. 


“The new geometric version of quantum field theory could also 


A geometric object that facilitate the search for a theory of quantum gravity that would 
greatly simplifies seamlessly connect the large- and small-scale pictures of the 
calculations of particle universe. Attempts thus far to incorporate gravity into the laws of 


physics at the quantum scale have run up against nonsensical 


interactions. Moreover, it infinities and deep paradoxes. The amplituhedron, or a similar 
challenges the notions of geometric object, could help by removing two deeply rooted 


space and time as principles of physics: locality and unitarity.” 

fundamental properties of 

the universe. The amplituhedron itself does not describe gravity. But 
Arkani-Hamed and his collaborators think there might be a related 
geometric object that does.” 


Figure 6b: The Amplituhedron based on quantum geometry 


https://en.wikipedia.org/wiki/Amplituhedron ; https://www.quantamagazine.org/nima-arkani-hamed-and-the- 


future-of-physics-20150922/ 


This then defines the gravitational parameter GM, as being a lower dimensional equivalent for a higher 
dimensional form of energy in the definition of a source energy quantum of the Bipolaron concept. This, 
multiplied by the electro-polar charge quantum as being proportional to a dimensionless ratio given in the 
electron mass divided by the Planck mass. For a wormhole source energy quantum in the Bipolaron, as the Dirac 
magnetic monopole quantum with a global wormhole frequency, that is the gravitational parameter GM applied 
to the electron mass in the charge coupling between the electropole and the magnetopole. 
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This represents the convolution synergy between the dimensional intersection for the gravitational parameter 
as monopolar magnetic charge applied to the Planck mass and for Gome = 2e’/e* for the gravitational parameter 
as monopolar magnetic charge applied to the electron mass. In the Kerr-Newman metric, the characteristic 
length scale of Ra? = Q.’Gok,/c* naturally produces the gravitational parameter and the Schwarzschild boundary 
metric, in replacing the Coulomb electric charge Qe with the Dirac magnetic charge Qm for Ra’= Qm (Goke)/c4 for 
Ra = GoMpyu/c? = %Rs. The angular momentum J = G,Mex7/c, in this metric likewise reduces as a displacement 
scale to the Schwarzschild solution. 


Transformation of the Monopole string into the XL-Boson string decouples Gravity from sEwG in sEw.G , in the 
heterotic superstring class HO(32). As this heterotic class is modular dual to the other heterotic class, HE(64), it 
is here, that the proto nucleon mass is defined in the modular duality of the heterosis in: Omega = Alpha” = 
2nGom.?/hc = MŽ/Mpianck The HO(32) string bifurcates into a quarkian X-part and a leptonic L-part, so rendering 
the bosonic scalar spin as fermionic half spin in the continuation of the 'breaking' of the super-symmetry of the 
Planckian unification. Its heterosis with the Weyl-string then decouples the strong interaction S at Weyl-Time for 
a Weyl-Mass mw, meaning at the time-instanton of the end of inflation or the Big Bang in sEw.G, becoming 
s.Ew.G and S.EW.G 


Planck Unification l---------- I|B---------- HO32------------ I|A----------- HE64--------- Bosonic Unification 
{Capitalization of letters infers emphasis and decapitalization of letters implies suppression of respective 
fundamental interactions}. 


The four fundamental gauge interactions in the unified field are Strong Nuclear S, Electromagnetic E, Weak 
Nuclear W and Gravitational G, are unified as a single gauge interaction at the Planck string class | of the pre- 
space-time first generation of the Twin Bipolaron as SEWG. Here Gravity is suppressed in a self-duality or gauge 
self-intersection, but not decoupled at the self-dual Monopole class IIB as a unification SEWg. Gravity then 
decouples from unification at a GUT energy scale of string class HO32, as a second generation of the Twin 
Bipolaron depicted as SEW.G. 


This decoupling of gravity creates the mass induction potential for the Twin Bipolaron as a dark matter boson, 
manifesting as a potential fermionic Coulomb charge distribution as a bosonic dineutron, also known as the 
‘ylem’ neutron matter of George Gamow in the 1930's. 

The ylem neutronium or protium so is bosonic in the bipolaron self-state, but enables a supersymmetric 
partnership with a fermionic charge distribution. This, once the mass induction could proceed as an effect of the 
decoupling of gravitation, with the gauge interaction of the graviton-gravitone interaction in a then gauge 
separated unified field. It would be the third generation of the Twin Bipolaron, which would allow this super- 
symmetry in the heterosis of the coupling of the GUT HO32 string class coupling to the HE64 class, providing the 
third generation of the Twin Bipolaron. The transformation of the heterotic bosonic string form of the 2nd 
generation Bipolaron into its 3rd generational successor as a dark matter form so defines the twinned nature of 
the Meijer bipolaron as a colour charge transformation, enabling the 2nd ZPE or Vortex-PE form of the Bipolaron 
to supplement the Higgs mass-inertia induction by a Coulombic charge electropole induction, defined in the 
heterosis of the string classes HO32 and HE64. 


As the 3rd generation then, the Twin-Bipolaron mass induces the hitherto massless dineutronic template from a 
scalar or O-spin form of the dark matter Bipolaron as a Higgs Boson derivative. (see Fig.1, the Meijer Twin- 
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Bipolaron). The left-handed dark matter bipolaron so is quantum spin coupled to a right-handed ZPE bipolaron 
in the unified field, in order to allow the Higgs Boson to mass induce the bosonic dineutron as two separated 
neutrons in a reversed double beta decay. The quantum geometry of a weak interaction neutron then describes 
a double-positive kernel KKK-charge surrounded by two negatively charged rings, the inner a mesonic IR and the 
outer being a leptonic OR. 


The dark matter Bipolaron, thus, in fact is an evolved or emergent form of the ZPE dark energy Bipolaron and 
together or coupled they form the Twin Bipolaron. The Bipolaron has a RGB right-handed quantum spinning 
magnetopolar colour charge and the Bipolaron has a 2(YCM) left-handed magneto charge configuration. The 
Bipolaron represents the electromagnetic gauge interaction in the unified field coupling to the Bipolaron as a 
fifth gauge interaction and both are coupled in the unified field to the gauge of the strong nuclear interaction. 
This is mediated by primary right-handed gluons RGB and the gauge of gravitation in the double-spin left- 
handed graviton with a anti-cyclic BGR configuration. As the Bipolaron has units of energy E=hf in its global 
form, its string class is defined as an inversion as a monopolar charge coupling to the Coulomb charges of the 
Higgs-bipolaron. Mass-charge induction will relate the units of energy to the gravitational parameter GM in the 
factor m/r or mass/displacement. 


Utilizing the history and definitions (based on fine-structure unification between electromagnetism and 
gravitation) of the Twin Bipolaron, a Maxwell displacement current imaxwer=[ec] in units of charge times velocity 
can be expressed in the GUT unification of the monopole class as m/r for a monopole mass distribution from 
[ec]=c? eV to 30[ec]=30c’ eV from the higher dimensional Planck-Stoney finestructure unification between mass 
and Coulomb charge with the Action Law h=e’ and the ‘bipolaron bounce’ as primordial quantum oscillation as 
a harmonic minimum energy oscillator l,Va = (e/c Junified as Minimum displacement for mass m | unified = hf/c” = 
h/2rlpc = e’/[e/c] = [ec]unifieg and with E = [ec]c? = ec’ eV. 

Energy E = GMi so is written as GM = E/i = (Voltage V)(charge e)/Current = Resistance x Charge, crystallizing a 
magnetopolar Dirac charge e* for a unified resistance for quasi-particles in superconductivity and fractional 
charges, as in the quantum Hall effect and Josephson circuits , applied to phonons and Coulomb charged atoms 
and particles in the lattices of solid state devices. 


5. The Origin of Mass and the Nature of Gravity by Haramein et al. 


The most recent paper of Haramein :“ The Origin of Mass and the Nature of Gravity”, is following the known 
Haramein strategy of using the mainstream knowledge foundation as a background to then attempt to input the 
holographic principles of an information based cosmology. Overall, this attempt is appropriate and the 
Bipolaron model (see Fig.1), in fact, does the same thing. Now what is rather relevant for a synthesis of the 
holographic universe (partially correct in Haramein’s work but not applicable to his Schwarzschild proton model 
as previously commented upon), is his discussion and derivations of Wheeler’s quantum foam as applied to the 
ZPE. 


In this approach, he uses the mainstream position of the Planck boundary (see Fig.7), resulting in the 
Schwarzschild proton model. Of course, his idea of the size of the proton being a Planck cutoff is correct. This is 
well understood as the asymptotic scale limit for the quark-gluon confinement. The size of the Higgs Boson and 
so the Bipolaron, represents also as the classical electron radius applied as the outer ring for the atomic nucleus 
resonances. What the author misses in the following is the orthodox and string physics interpretation of the 
Planck scale by insisting on the limit to be the center of a black hole singularity, call it micro black hole and the 
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like. The point is that the Planck scale is reduced by the Bipolaron, through its coupling to the classical electron 
and its Compton oscillation, rendering the Bipolaron to become experiment accessible through a better 
understanding of what the quasi-particles mean in the Bipolaron concept, interacting with itself. This is an 
analogy of the electromagnetic mass and the self-interaction of the electron as detailed in the earlier mentioned 
Feynman item. 


The dilemma of the Planck mass being far too large to represent a limit for quantum gravitation is resolved in 
the string class transformation from the Planck string to the 5D-4D Kaluza-Klein dimensional transformation of 
the Bipolaron definitions. The Twin Bipolaron then becomes the Weyl-heterotic string class at a magnified 
Planck scale which Compton reduces the Planck mass by 12 orders of magnitude to the restmass of the 
bipolaron or Weyl-Eps gauge photon. Haramein then unknowingly derives the Planck bounce of the Twin 
Bipolaron by using Wheeler’s cosmology. 


The expression for the Planck charge q,~12 electropole charges is precisely our expression for the Stoney units 
defining the magnetopole charge e* of Dirac coupling to the Coulomb charge e of the electropole: 


Coulomb Charge Quantum: 'e' = c’.VAlpha.Lpianck <> 2Re¢’ = e* Magnetopolar Charge Quantum 


So, when Wheeler describes the wormhole charge as a Planck charge, he actually describes the bipolaron 
magnetopole charge as the Newman-kKerr ringularity of the Kaluza-Klein 4D-5D dimensional intersection of the 
hyperspace, responsible for quantum gravitation not as a Coulomb electropole charge but as a Dirac 
magnetopole charge. 


Haramein then continues in using Sakharov’s geometric constant 1/8m to derive the vacuum density in the 
unified field. Sakharov’s geometric constant describes the unified field extension of the twin bipolaron in 8n 
radians to encompass the 12 monopolar current loops of the unified field. To synchronize two opposing gauge 
waveforms of electromagnetic propagation to the right with the graviton/gravitone propagation from the left in 
the wavefunction F(x)=sin(3x/2)-cos(3x/4) requires even and odd pi-junctions in 8 180° sectors or 1440°. This is 
the Unified Field from first principles with the two long-range gauges intersecting from opposing directions to 
mirror the original cosmogenesis in time-space. 


The Planck scale cut off, that Haramein derives for his Schwarzschild proton approach in the holographic 
universe context so is applicable for the Bipolaron gauge singularity as the Planck cut off. This, in the time-space- 
space-time transition of the 3 generation of the twin bipolaron and not some first Planck boson generation, as 
Haramein and the mainstream modellers, including the “stringers” presume. 


The equation 4.3 of Haramein, regarding the fine-structure of the proton mass, is inferred from Dirac’s ‘large 
Number Hypothesis” (I basically agree with) also derives from the bipolaron self-transformation in the 
transformation of the monopole class into the heterotic 32 class, which enabled the bifurcation of the bosonic 
self-dual monopole to split into its quark-lepton symmetry as a second generation twin bipolaron. It was here, 
that a basic X-boson GUT energy of 1.9x10°° GeV and a basic lepton L-boson (as the pro-muon) energy of 111 
MeV became defined. The second generation in the standard model so became necessitated and answering 
Isaac Rabi’s 1930 question regarding the existence of the muon: “Who ordered that?”. 
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The transformation of the Monopole string into the XL-Boson string decouples Gravity from sEwG in sEw.G in 
the heterotic superstring class HO(32), as this heterotic class is modular dual to the other heterotic class, HE(64). 
It is here, that the proto nucleon mass is defined in the modular duality of the heterosis in: Omega = Alpha’ = 
2nGom/hc = (m,/mp)*.. The HO(32) string bifurcates into a quarkian X-part and a leptonic L-part, so rendering 
the bosonic scalar spin as fermionic half spin in the continuation of the 'breaking' of the supersymmetry of the 
Planckian unification. Its heterosis with the Weyl-string then decouples the strong interaction at Weyl-Time for a 
Weyl-Mass mw, meaning at the time instanton of the end of inflation or the Big Bang in sEw.G becoming s.Ew.G. 


Haramein’s: The Origin of Mass and the Nature of Gravit 
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Figure 7: A: Haramein’s Cosmology; B: The Scale-invariant Proton C: Entangled Spacetime Structure D Hierarchic 
Scale of Universe Dimensions E: Wormhole Connection F: The Proton-ZPE model of Haramein 


The X-Boson then transforms into a fermionic proto-nucleon tri-quark-component (of energy ~ 10°’ kg or 560 
MeV) and the L-Boson transforms into the proto-muon (of energy about 111 MeV). The electroweak decoupling 
then occurs from a time marker about 1/140" of a second from the QBBS at a temperature of 1.658x10*° K* for 
a Fermi-Expectation Energy about 1/365 seconds after the Big Bang at a temperature of about 3.4x10”° K and at 
a 'Higgs Boson’ energy of about 298 GeV. Equation 4.3 of Haramein’s paper as alpha; = 2nGm2/hc = 
2MGMplanck alpha*/hc ~ 3x10% so describes the fermionic nucleon form m =Mplanck, alpha? as a natural 
consequence of the bipolaron-string class transformation. Haramein’s paper focusing intensively on the size and 
core of a proton so can be said to describe the Meijer’s gravitation center as the core of the Twin Bipolaron. 


Haramein emphasis lies in the charge radius of the proton and likewise emphasises the Compton radius of the 
standard model applied to an effective electron mass proportional to its Compton radius as a function of the 
alpha electromagnetic fine structure. This couples the de Broglie wave matter to the Heisenberg principle in the 
basic formulation of the Compton parameters, as applied to the electron charge, mec? = kee?/Re for a fluctuating 
or oscillating ‘electron scale’ as the charge radius of the proton in m.R. = constant =alpha. h/2mc = kee?/c? . Then 
increasing the electron mass will inversely decrease the electron radius/proton charge radius scale in the size 
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proposals of Haramein and account overall for his valid holographic fractalization of space-time. His scaling 
proposal so in fact applies to all elementary particles in the Compton radius for those particles. 


Generally, one can say, that Haramein’s cosmology is another way of seeking a description for the universal 
harmonic oscillator of bipolaron-Weyl energy, which utilizes space-time as information processor of self- 
simulation within a multi-dimensional cosmology. 


6. Our Comment on Lorusso Treatment of the Holographic Mass Theory: Fine-tuning 
of the Bipolaron Parameters 


Lorusso’s discourse on Haramein’s model (Lorusso, 2023), actually experimentally seems to fine-tune the 
Bipolaron parameters. It also validates Bermanseder’s Kernel-Inner Mesonic Ring-Outer Leptonic Ring quantum 
geometry, that until now, was not fully associated with the twin Bipolaron concept. Describing the electron as a 
toroidal ring, is just the Leptonic Outer ring extended from two into three dimensions and as the proton 
hypersphere as a 3-dimensional surface connecting beautifully to our Kaluza-Klein dimensional intersection. 


We, here, will derive the Bipolaron connection to this generalization on the basis of the Loruss paper, (Lorusso. 
2022). But note, that this approach does not continue from the PSU scaling model to the Schwarzschild proton 
as a Black Hole, eliminating QCD and the nuclear interactions. Yet we support the Lorusso derivations, as they 
lead to the electron size boundary as the Weyl wormhole, aka the ZPE-Bipolaron in the Compton constant, 
Lorusso utilizes in his derivations. 


Lorusso’s toroidal electron below is oscillating between a maximum size called the classical electron radius 
Re=alpha.Reompton = alpha’. Rpohra = alpha?/47TRRyaberg and a minimum scale defined by the zpe bipolaron. 

Lorusso applies this asa minimum v=0 electron speed in Re and as a maximum electron speed v=c as the 
bipolaron-wormhole. What Lorusso did not realize is that this oscillating electron ring encompasses the proton 
scale within the Inner Ring defined by the down quark — the strange quark being the oscillation of the Inner 
Mesonic Ring at the Fermi scale of the classical electron as an Outer Leptonic Ring divided by a factor of 1000 
(107 m as the atto scale). But all his calculations work out because the overall scaling model works for all 
elementary particles, not just the proton in the Compton-de Broglie foundation of wave mechanics: Mplanck:lplanck 
=h/2nc = 3.2x10" [kgm]* for the wave momentum MoplanckVdebrogiie =h/wavelength (A)= hf/c and Mpianek=hf/c? for 
the light speed limit v=c. Note that the Haramein ‘factor 2 mistake’, he addresses has a more basic origin in that 
the Planck length is the Planck radius rpianck= I ptanck=27lpianck and not the Planck wavelength. So Nassim appears to 
have used the Planck radius as a Planck diameter. 


Applying the product of the Planck mass and the Planck length to the electron or any other elementary 
Compton particle gives the proportionality constant for such scaling as the alpha finestructure constant as a 


fundamental property of the unified field: 


Metectron:Relectron = k.e’/c’=alpha.hc/2nc’=alpha.h/21c.=alpha.Mpanck-lptanck = Compton Constant and 


lplanck = h/2mMptanckC- 


The Haramein-Lorusso PSU scaling now simply defines Vno Ravin fsa with Sno=4Rproton /lplanck 
But this sets the ratio Vhno/Sno = Rproton/4lplanck = Roroton2MplanckC/2h for Mplanck/Vno = 2h/SnopCRproton: 
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This renders Molanck/Vno = Mproton/Sno requires Mproton = ZH/MCRoproton and SO Roroton = ZH/ACMproton aS the central 
argument of Haramein and Lorusso. Then using a proton mass of 1.67x10~’ kg, the charge radius of the proton 
emerges as 8.44x10”° m and as 4 times the Compton radius of the proton Reompton/proton = h/27CMproton = 2-11x10" 
1€ m.So what Haramein and Lorusso have shown, is that the charge radius of the proton is four times the 
Compton radius of the proton and this as a simple consequence of the original Volume to Surface scaling in 
Planck units Vno/Sno = Rproton/4lplanck and as applicable to ANY elementary particle as stated. 


Toroidal Pixelation of the Electron by Planck Spherical Units (PSU) 
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Figure 8: A Toroidal model of an Electron Pixelated with PSU’s; B: With the electron traveling in a 
circular orbit constrained by Àe, the thickness 27X may be attributed to a small precession that retains 
the electron’s center of mass at the center of the electron torus. C: An electron at rest forms a ring with 
2nR = Àe. Its translational motion would be along the vertical axis. 


The truly new physics is then however derived by Lorusso in utilizing the Haramein PSU scaling to a toroidal ring 
electron. The electron’s Compton wavelength is of course the perimeter or size of the classical electron ring and 
subject to oscillation in the Compton constant and alpha proportionality. Recall, that the proton is contained 
within the maximum size of the electron in Re defined in bipolaron parameters as a scale reduced Planck length 
in the radian/trigonometric relation 

Remax 2= (22/360)10°°Reipotaron for Robipolaron = Rweyiwormole=Rzpebp=Remin. SO in one boundary application of the 
bipolaron, both the minimum v=0 electron speed parameter and its maximum v=c electron speed parameter of 
Lorusso become defined in the Twin Bipolaron concept. 


To prove this, one utilizes the Compton constant replacing the classical electron radius Relectron=Re by the 
bipolaron radius minimization (which gives an effective electron speed limited by c at the gravitation center and 
gives a minimum quantum monopolar relativistic electron speed of so 4.5x10*° m/s and which is of course close 
to 0 as in the Lorusso paper. Now we show Lorusso’s great insight of limiting the size of the electron in photon 
frequency equivalence to ‘stumble’ onto the bipolaron scale as the actual PSU reduction for the physicalized 
cosmology. Loruso states: 


“The next question is clear: does a similar condition apply to the electron? If so, then it would take the form 
of mP/V = mp/S = me/N, where N represents the number of PSUs on the electron surface, just as S represents the 
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number of PSUs on the proton surface. Using the modern ring electron models of David Hestenes and Oliver 
Consa as a guide, we can proceed with the assumption that the electron at rest is a point particle moving in a 
toroidal circuit at the speed of light. Its circumference is the electron’s Compton wavelength Ae, where Ae is 
equivalent to a photon with the same energy as the rest mass energy of the electron. Since this torus represents 
an electron at rest, we'll designate the number N as To. 


Here the perimeter Ae = h/mec = 2aR,./alpha with 22X=27Rproton for a number To = ATReRproton/alphalplanck. ~ 
1.6x10®. 


What is important to note, is that Lorusso’s geometry here assigns the radius of the smaller circle of the ring torus 
as R to get the perimeter of the smaller circle as 27R and as the ‘thickness’ of the electron ring (see Fig. 8 C). In 
our double torus, this radius of the smaller circle is also the radius of the horn torus, without an empty central 
circular region in the Pappus theorem 217R. nR? = 27°R? for the hypersphere volume. The particular 3-dimensional 
Riemann surface is required to topologically connect the Möbian ‘outside’ in 5D to the Möbian ‘inside’ of 
4D. Then, what Lorusso calls X as the proton radius is actually the radius of the Horn toroidal bipolaron ringularity 
as the Weyl wormhole of the Quantum Simulation creation event as the birth of the physicalized spacetime 
universe. 


The volume of the ZPE- Bipolaron as a Horn torus so is 2p’Ripebp in 3 dimensions, but is also a 3-dimensional 
surface or manifold connecting the Minkowski space-time in 4D to the hyperspace-time in 5D. Using the SI units 
Lorusso’s T, of 1.6x10™,this so is adjusted in the bipolaron radius X=Rproton=Rzpebp=360R./2p10"° for T, = 
720(Re/lptanck) /10°°alpha ~ 3x10”, thereby showing the actual scaling of the PSU not to the proton scale but to 
the bipolaron/electron scale in 7.5 orders of magnitude reflecting the ratio between the charge radius of the 
proton and the Bipolaron, as a function of the classical maximized electron scale in 8.4x10"°/1.6x10° = 5.3x10’. 
So Tg is the number of PSUs on the surface of a torus which has a circumference of A-and a thickness of 27x. 
These PSUs have a total mass equal to the observed electron mass, with each PSU carrying a fractional mass 
of m./To, the same as in mP/V = mp/S. 


With the electron traveling in a circular orbit constrained by Àe, the thickness 27X may be attributed to a small 
precession that retains the electron’s center of mass at the center of the electron torus. According to the electron 
PSU model then, successive deformations to the PSUs along this wobbling path generate the electron. An 
electron at rest forms a ring with 2mR = Àe. Its translational motion would be along the vertical axis (see Fig. 8 C). 


Lorusso states: Now the key question: is 2X a purely theoretical construct or does it correspond to an actual 
physical limit? Two facts convince me it’s the latter. First, if To represents an electron with minimum velocity v=0, 
then there must also be an equation representing an electron with maximum velocity v=c. To be clear, this is the 
translational velocity of the entire electron ring which moves in a direction orthogonal to its intrinsic Compton 
wavelength motion. Since the electron travels at the speed of light around its circumference Ae, then in the time 
it takes to complete one orbit (Ae/c), the maximum orthogonal distance it can traverse is also equal to Ae. The 
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surface area generated by this motion can be expressed in terms of the number of protons appearing on its 
surface as T,: 


# of protons on electron torus with v=c 


Here Lorusso identifies the perimeter A. = h/m.c = 272R./alpha = 271Recompton With 27X=27Rproton for equating the 
proton’s charge radius with the Compton radius of the electron, which is just the Horn toroidal definition for the 
size of the bipolaron. The number T, = ArRe /alpha’Rproton” = 2.64x10°. 

Lorusso’s Lightpath ct = X = Roroton/Te = palpha’Roroton /47 Re = 3.2x10™ for T,*= AnR-X/alphalpianck” = 6.0x10°° 
= (1.6x10"%)/(2.7x10°) = To/Te. 


Lorusso’s Lightpath, therefore, approximates the maximized electron speed for an effective minimized electron 
radius Remin as the Quantum Big Bang r(s)ingularity he calculates as X = 3.2x10°* meters as a minimum 
wavelength for a photon of high frequency and equivalent in energy to a Lightpath electron, travelling near the 
speed of light in the Compton constant alpha. lpianckMpianck = Reeffective- Neetfective = Re-Me = Remin: Memax 


This is : Rpipotaron-Mbipolaron = (107/27 )(2.222x107°) [mkg]* = 3.53x10* [mkg]* = lpianck-Mplanck = h/2mc = Compton 
Constant 


Lorusso so has shown that a photon of wavelength 27Rproton Of 5.303x10” meters approximating the classical 
electron diameter 2R.=5.55x10° meters* and divided by the number T, = 2.64x10° of PSU protons descriptive of 
the surface are of the electron torus as 5.3x10°/2.6x10° = 2x10” meters sets an approximate limit for the size of 
the electron, both in its classical Newtonian and quantum mechanical QFT expressions. He also indicates the 
experimental evidence for the highest photonic frequencies observed, to which should be added that the strain 
scale of gravitational wave detectors (LIGO) is also measured to converge on this limit of the bipolaron boundary 
parameter of a bipolaron global frequency of 3x10°° Hz* inferring a bipolaron wavelength of exactly 10°? metres* 
with a wormhole radius of 1.59x10~* meters*. 


7. The Compton Particle Gravity Concept of Martin Mayer 


The Compton particle cosmology is based on the important work of Horst Thieme, Randell Mills, Nassim 
Haramein and Erik Verlinde. The following section summarizes this innovative theory: 


Thieme suggested that electrons are spherical objects which spin so fast that their equatorial ring is movingwith 
light speed (Thieme, 2012). He furthermore proposed that electrons are composed of elementary electric 
dipoles which are attracted and polarized by a central charge monopole, whereby the constituents of each 
dipole are also assumed to be spherical. The following Fig. 9 shows a schematic cut-out of the suggested 
internal electron structure: 


Thieme explained that this structure is similar to what quantum electrodynamics (QED) proposes, but according 
to Thieme’s view the involved minuscule charge carriers are real and not virtual as in QED calculations. 
Haramein coincidentally uses a similar spherical model for protons whereby a proton’s internalstructure consists 
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of tiny Planck length sized spheres which Haramein calls Planck Spherical Units, or PSUs for short (Haramein, 
2013). This similarity was the first hint that the model of Thieme and Haramein might be interconnected. Both 
models furthermore assume that the conceived constituents of their modelled particle are also the fundamental 
building blocks of space-time. The idea of using the reduced Compton wavelength Ac/(27) as particle radius 
definition can also be applied to the proton, neutron, muon, positron as well as tau, besides the electron. All of 
these fundamental particles will be referred to as Compton particles from now on and their radius will be 
denoted as the Compton radiusrc hereafter. 


Compton Particle and Quantum Forces 
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Figure 9: A: Schematic representation of Compton Photon Scattering; B: Compton particle with two rotational 
aspects; C: Cartoon of the inner Compton particle structure with arranged dipoles. D: Toroidal trajectories on a 
Compton particle; E: Relation of PSU related macro-cosmic and mico-cosmic energies; F: Fractal geometry of self- 
similar vortex motion 


calculated masses match with the respective experimental value, as expected, but please note that this 
calculation approach is only valid when assuming that Compton wavelength & frequency are physically real 
properties. Larger Compton particles have less mass, i.e., the electron is larger in size than the proton but still it 
possesses less mass, which seems counterintuitive at first but makes sense in the Compton particle model, 
showing that a particle’s rotation frequency decreases with increasing radius and consequently energy & mass 
are decreasing as they are proportional to a particle’s rotation frequency.. This correlation also leads to a bold 
speculation: mass asa separate physical property does not exist as it is dependent on a particle’s rotation, e.g., 
a Compton frequency of zero Hertz also implies zero mass. Reflecting on the nature of (mass) energy also 
supports this conjecture:energy is always associated with translational or rotational motion, or at least with the 
potential for motion. This insight is as fundamental as the known conservation laws, and it should also hold true 
for the domain of fundamental particles. Viewed from this perspective it is sensible that the mass energy of a 
Compton particleis connected to some kind of rotational motion. 


The calculated radii are certainly a cause of debate. High energy scattering experiments led to the assumption 
that an electron is of minuscule size, or no spatial extent at all, but according to the interpretation of Mayer, an 
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electron radius is even bigger than the proton radius. Thieme, 2012, proposed that electrons are composed of 
small spherical charge carriers which also possess mass. Assuming that these individual charge carriers move 
along great circles, as indicated in Fig 9, implies that their vertical angular momentum contributions cancel out 
due to symmetry, which only leaves angular momentum components which are parallel to the equatorial plane. 
As a consequence, there is also only a net angular momentum around the particle’s spin axis, as it should be, and 
the spin axis is aligned in parallelwith the magnetic moment vector. 


The reason for introducing the de Broglie frequency is that its non-relativistic as well as relativistic variant, which 
exhibits a physically sensible value when a particle’s velocity is 0 m/s.In this scenario the relativistic de Broglie 
wavelength has a nonsensical infinite wavelength, whereas the deBroglie frequency equals 0 Hz in both variants, 
which is a physically sensible value. This trait suggests thata convincing theory of quantum physics should treat 
the de Broglie frequency as the physically relevant parameter instead of the de Broglie wavelength, which 
should rather be regarded as a computational quantity. There is actually a way to incorporate the 
aforementioned similarities into the Compton particle model and to give physical meaning to the de Broglie 
frequency by ascribing it to a Compton particle’s second rotationaxis. The following figure illustrates this idea by 
depicting a sphere’s two independent rotation axes togetherwith the relevant frequencies. 


In Thieme’s electron model, however, the elementary dipoles that constitute the electron are real as well as 
stable and a central charge monopole is presumably responsible for the polarization of these dipoles (1). The 
dipole polarization in turn shields the presumed central charge so that the electron’s charge as observed from 
outside the particle is smaller than that of the central charge Interestingly, the shielded central charge qo 
equals the Planck charge, which is further evidence for the conjecture that the Planck units are fundamental 
units of our universe and not justsome arbitrary quantities. 


Only free Compton particles have been treated beforehand and this section will make a first attempt at 
evaluating how Compton particles can form atoms by examining the simplest atom: hydrogen. Thieme 
suggested that hydrogen forms when an electron absorbs a proton into its centre to form a compound particle 
(Thieme, 2012), which implies that Compton particles are considered to be penetrable objects in the Compton 
particle model. After combining into hydrogen, the electron radius is no longer determined by light , instead the 
electron’s radius is determined by the equilibrium between electrostatic attraction to the proton and the 
centrifugal force. This force equilibrium can be approximated as follows by treating theelectron as an object in 
circular orbit around the proton. 


The results presented here, suggest that the Compton particle model is extendable to hydrogen, butthere is a 
serious conceptional conflict remaining: contemporary physics claims that the electron is point like and that its 
positional presence probabilities, as predicted by theSchro dinger equation, do not exhibit spherical symmetry 
for excited hydrogen states. Both of these notions do not fit with the Compton particle model which assumes 
that a spherical electron, with real spatial extent, absorbs a proton to create the spherical compound particle 
which is known as hydrogen. Fortunately Mills already provides an interesting solution which may resolve this 
issue: he proposes a current density functionfor a spherical electro-magnetic wave that is linked to the Schrö 
dinger equation via a Fourier transformation (Mills, 2016), and which predicts the same energy levels as the 
Schrö dinger equation for hydrogen, but the solution of Mills has the advantage that it fits nicely with the 
Compton particle model and that it makes physical sense. 


Haramein introduced a concept called holographic mass in his paper ”Quantum Gravity and the Holographic 
Mass” ( Haramein, 2013), which will be examined in the sections below. In another paper, named ”The electron 
and the holographic mass solution” (Haramein, 2016), Haramein et al give a short overview of contemporary 
science in the field of holographic physics, how this branch of physics has started & developed in the context of 
black hole thermodynamics as well as how the related papers helped him formulating his concepts. The most 
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influentialconcept he built on was the so-called holographic principle which states that the information inside a 
certainvolume is also simultaneously present on the surface of that volume (t’Hooft, 1993). This principle led 
him to the conjecture that mass depends on the information ratio of a volume and its enclosing surface. To 
calculate that quantity for a spherical object Haramein introduced the ”Planck Spherical Unit” (PSU) and defined 
the information ratio as the ratio of the number of PSUs that can be placed on a sphere’s surface and inside its 
volume. Notably, Haramein got sensible results when he applied his holographic mass concept to black holesand 
protons (Haramein, 2013), which is a remarkable achievement because it connects two scientifically distinct 
domains that defied unification before. 


Haramein discovered that he can calculate black holes masses as well as proton mass by using the information 
ratio p together with the Planck mass and due to the concepts that led him to this insighthe introduced 
the term ’holographic mass’. In case of the proton Haramein showed that it is possible to calculate its mass by 
simply multiplying the information ratio pp with the Planck mass: This equality furthermore establishes the 
connectedness of the Compton particle model with Haramein’s thinking, whereby this connection is also 
reflected by the presence of the Compton particle circumference 27rc in the last equation. Moreover, this is 
reminiscent of how black hole mass as is usually stated, since it features a c?/G term.This is the second hint for a 
correlation between Compton particles and black holes, besides the speculationthat a Compton particle surface 
is similar to a black hole horizon. 


The revealed symmetry indicates that the holographic mass concept has merit, but the Schwarzschild blackhole 
is probably not be the appropriate symmetry partner for a Compton particle because this class of black holes 
does not possess rotation. The black hole type that also incorporates rotation is a Kerr metric black hole and the 
appropriate Compton particle symmetry partner is presumably a Kerr black hole that also rotates with light speed c 
at the edge of its equatorial plane, like a Compton particle does. Such a Kerr black hole has the radius 
relationship to a Schwarzschild black hole of the same energy. 


PSUs are Compton particles as well as black holes, according to the last equation, and therefore the PSU, with 
its radius of one Planck length /, constitutes a kind of nexus point between the very small and the very 
large. This again demonstrates that the Planck length and Planck mass should be regarded as keyproperties 
of our universe, and the conspicuously high value of the Planck mass alsostarts to make sense. In public 
talks Haramein often stated that our universe should be built from microblack holes, for conceptual reasons, 
which is what the last equation essentially states when assuming that even space itself is built from PSUs. 


7.2 Gravitational constant 


The absence of the gravitational constant G in many expressions for mass, self-energy , gravitational force, and 
gravitational potential energy suggests that G should be regarded as an emergent constant. This makes sense 
when assuming that the Planck length is a fundamental property of our universe because then all terms in the 
definition of G = c?’/ky are already fundamental constants. But still the question remains what G really means 
and regard it as emergent constant also brings conflict with general relativity theory which utilizes G as a 
fundamental constant in the so-called Einstein tensor. 


Haramein noted that all planets, suns, fundamental particles and spiral galaxies have spin which led him to the 
idea that gravity might be the fundamental cause of their spin. This thinking is contrary to general relativity theory 
where rotating mass is seen as cause for the so-called space-time dragging. If Haramein’s interesting conjecture 
is correct, gravity should always be associated with some kind of vortex and Schwarzschild black holes 
should transform into extreme Kerr metric black holes over time even without gaining angular momentum from 
in-falling mass. 
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The proposition made here is that the gravitational constant G is linked to Compton particle rotation. Since a 
two-dimensional approach was already useful for spin and magnetic moment, a similar approach is used here 
for gravity by examining the case of a two dimensional vortex that is caused by a mass M and which attracts a 
second mass m. This two-dimensional vortex can be approximatedas a series of rotating rings with constant 
velocity when the change of velocity between individual rings is negligible. The circular motion of these rings, 
which have a tangential velocity vt that varies with distance d, 


7.3 The Structure of Our Universe 


Currently it is still disputed if our universe is finite or not and due to cosmological expansion there seems to be 
no possibility to observe our universe in its full extent even if it were finite. The cosmological expansion also 
creates an invisible and intangible boundary inside our universe where objects are moving awayfrom our 
solar system with light speed c and objects outside of this boundary recede even faster. The radius associated 
with this boundary is called the Hubble radius and the corresponding spherical volume is called the Hubble 
sphere whereby the Hubble radius r,, is calculated by using the Hubble constant. 


The equivalence of the related equation suggests that our local Hubble sphere may qualify as Schwarzschild 
black hole, or that its mass is at least close to that of a Schwarzschild black hole. Thisalso means that the 
entropy of our local Hubble sphere is nearly identical to the maximum possible entropy as given by the 
Bekenstein-Hawking entropy which implies that the holographic principle should apply to our local Hubble 
sphere. 


Usually, black holes are proclaimed as being extremely dense but with increasing size their predicted averagemass 
density gets lower, which also questions the notion that black holes must contain a gravitational singularity as 
theorized by general relativity theory. Theoretically, we might live inside a black hole without noticing it and 
despite this circumstance the space inside our local Hubble sphere could still be mostly flat. This is more in line 
with the PSU topology, which suggests that the structure of space is strictly euclidean instead of being curved. 
Another characteristic energy of our universe is the so called vacuum energy, or zero point energy, whose 
estimated density is very different from the critical density - a discrepancy which is also known as the ”vacuum 
catastrophe”. 


This energy density is in line with quantum physical calculations which also estimate the vacuum energy density 
to 10’? J/m? and thus the proposed PSU topology provides a possible answer to the question whywe do not 
experience this enormous energy: the vacuum energy density is constant throughout our universe and this 
energy is also bound in countless rotating PSUs. 


If our local Hubble sphere qualifies as Schwarzschild black hole might this imply that our whole universe is 
actually an extreme Kerr black hole? Depending on how large our universe is, and where our local Hubblevolume 
is situated in it, we might not notice our universe’s rotation since the tangential velocity at our locationmight be 
very low. In this line of thinking dark energy is presumably linked to the rotational energy of our universe which 
could resolve the so called vacuum catastrophe since dark energy and vacuum energy wouldthen relate to two 
different physical properties: vacuum energy denotes the energy contained in space itself whereas dark energy 
relates to the energy associated with all matter that is being dragged along by our universe’s rotation. This 
thesis gains some support from the ability to express the Hubble constant in terms of frequency. 


Moreover, the expansion of our universe might then be explained by a decrease of our universe’s rotation 
frequency which would have to expand in order to conserve angular momentum. Newly processed data 
suggests that the expansion of our universe is even accelerating, which implies that the presumed deceleration 
of our universe is currently increasing. Underlying these changes might be an oscillation pattern in the angular 


35 


frequency and angular acceleration of our universe which could eventually lead to trend reversal, i.e. a 
contracting universe. 


Developing the rotating universe conjecture further leads to the idea that our universe could be embedded in 
another universe whereby our universe should appear as an extreme Kerr black hole in the enclosing universe 
according to the physics of this outer universe, which in turn suggests a possibly infinite fractal multi-verse 
structure of universes within universes. In this conception the boundary of an universe is defined by its Kerr 
black hole horizon, whose purpose should be comparable to a cellular membrane in biology, i.e., separating 
individual entities and regulating the interaction. This conjecture implicitly also contains the requirement that a 
form of gravity must exist in all universes. 


One of the remaining big cosmological mysteries, namely dark matter, may have already been solved because 
according to Mills dark matter can be explained by interstellar clouds of hydrinos, which in turn are hydrogen 
atoms with their electron below the proclaimed ground state, i.e., with a fractional quantum number n. This 
property makes hydrino’s unreactive and also gives them distinct spectral absorption lines (Mills,2016), which 
might explain why hydrino’s remained undetected. 


7.4 Quantum Electromagnetism 


A new perspective on fundamental particles and gravity was presented in the previous sections which 
subsequently requires that electromagnetism is reconsidered too. Therefore, Maxwell’s electromagnetism 
equations, which represent a macroscopic abstraction, also need a quantum physical description that fits 
naturally with the previously presented material. Especially the PSU should play a prominent role in such a 
description of electromagnetism since it is the presumed fundamental charge element in our universe. The 
following sections are presenting the first steps towards a PSU based description of electromagnetism. Before 
treating the basic equations of electromagnetism, it is demonstrated here that electromagnetic force and 
gravitational force can be united naturally when examining them at the PSU level. 


Physicists have long wondered why gravity is weak, compared to other fundamental forces, but it was 
demonstrated that it isn’t weak at the PSU level and has also shown that gravity is getting stronger at short 
distances as it transforms into the strong force. Contemporary physics tries to unify the fundamental forces by 
using high temperature conditions, but this approach may not be expedient in case a PSU constitutes the 
fundamental gauge ”particle”. It is remarkable that hf terms are applicable to photon energy, Compton particle 
energy, gravitational potential energy as well as electrostatic potential energy. This correlation highlights that 
the hf term has a universal meaning in our universe and that understanding physics in terms of frequency leads 
to new insights. 


After expressing some of the fundamental electromagnetism equations in a way that is more suited for the 
dipole / PSU lattice view of quantum physics, the question remains how electromagnetic fields are structuredin 
space-time. Thieme provided some suggestions on that question in his book (Thieme, 2012,) and the following is 
basedon these suggestions. In the PSU context macroscopic electrostatic fields might be explained by grouping 
PSUs into dipoles and assuming that charged Compton particles polarize the space around them as shown 
schematically in the following picture. 


With increasing distance from a polarization source, the average dipole orientation alignment in a particular 
volume is expected to decrease. Regions with similar overall dipole orientation alignment can be conceived as 
spherical shells in three-dimensional space, which matches the electrostatic field symmetry expected from a 
single charged Compton particle that is stationary. When two charged Compton particles come closeenough to 
each other their dipole patterns start to interact, and the resultant net effect should match with the 
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superposition of their macroscopic electric fields. That dipole pattern alteration in space is furthermore 
expected to cause a back reaction on these two charged Compton particles and this mechanism presumably 
embodies the macroscopic electrostatic force. Please note that in this view the (macroscopic) electric field is an 
(abstract) effect of the polarization behavior of space with its positive & negative charged PSUs, and not vice 
versa, which implies that the electric field is not an independent physical entity in its own right. Thesame can be 
said about the magnetic field as shown in the next paragraph. 


A magnetic field is presumably created by moving charges that cause an oscillatory movement of the individual 
dipoles in space. Diagrams illustrate two consecutive moments of dipole oscillation whereby this oscillation is 
caused by a straight current of negatively charged electrons. The dipole oscillation frequency depends on the 
speed of the moving electrons and the spacing between individual electrons, whereas the oscillation amplitude 
depends on distance to the electric current vector and its electron density. In three-dimensional space dipoles 
with identical phase can be conceived as rings around an electric current vector and rings of consecutive phase, 
i.e. with the same phase constant, will form notional tubes, which have the cylindrical symmetry that is 
expected from a magnetic field arounda straight current carrying wire. 


In case the electric current stops, the dipole oscillation will also cease, and the corresponding (abstract) 
macroscopic magnetic field subsequently vanishes too as expected from a magnetic field. When a charged 
Compton particle moves into a region of oscillating dipoles, they will cause attractive and repulsive effects on 
the incoming Compton particle, but these effects will not cancel out on average which causes a trajectory 
deflection on the incoming Compton particle and this mechanism presumably embodies the magnetic force. A 
stationary charged Compton particle, on the other hand will not be affected by any oscillating dipoles around it 
because in that case the attractive and repulsive effects caused by the oscillating dipoles average out. A stationary 
charged particle is probably also displaced slightly due to nearby oscillating dipoles but still its mean position 
shouldn’t change. 


From what was proposed here, it could be possible to deduce a new quantum physical formalism of 
electromagnetism that is primarily based on fundamental geometry, elementary dipoles, Compton particles, 
Planck units and a vacuum structure. The acceleration of charged Compton particles should be a natural 
outcome of such a new quantum physical formalism of electromagnetism. Please also note that the 
constants 90, have to be considered as emergent constants since they are defined in terms of other 
fundamental constants, whereby the occurrence of æ in their definition is simplya consequence of the PSU’s 
Planck charge being the appropriate charge gauge for electromagnetism. A discussion on how the presented 
quantum physical view on electromagnetism fits with special relativity theory is given in the next section. 


Photons are not treated in Mayer’s work, because there are too many open questions about their nature. The 
expectation is, however, that photons are real particles, which are also composed of PSUs, so that they can 
possess momentum and have spin. The geometry and flow dynamics of photons should explain why they do not 
exhibit inertial mass but still interact with (entropic) gravity. Furthermore, photons should be ableto align with 
each other and stick together to form electromagnetic waves. One geometry that might fulfill all these 
requirements is the torus and in analogy to the Compton particle spin derivation the photon’s momentof inertia 
is expected to be that an infinitely thin loop. 


The entropic gravity notion together with quantum electromagnetism, as presented in this section, might also 
be the starting point for electro-gravitic physics. If gravity and electromagnetism indeed function by influencing 
the vacuum’s PSU structure. it could, in principle, be possible to influence gravity by deliberate engineering of the 
PSU structure through electromagnetic fields. Mayer’s article treated quantum physics mostly in the original and 
literal sense, the physics of quanta, and it was demonstrated repeatedly that the fundamental quantities, e.g., 
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for time, length, charge and mass, aredefined by the Planck units. Moreover, the revealed symmetries between 
Planck Spherical Units (PSUs), Compton particles and black holes are remarkable, and it would be surprising if they 
were all meaningless. 


Another deduction, suggested by the presented material, is that physicists should rather try to find concepts 
that incorporate dimensional reduction, to encode physical laws on the presumed holographic boundary layer 
of our universe, instead of aiming for higher dimensional models with 4 or even more dimensions. It was 
shown by Mayer that Compton particle spin, and partly also magnetic moment, can be calculated by using only 
two-dimensional mathematics. Furthermore, the gravitational constant G can also beapproximated as the effect 
of a two- dimensional vortex. All these findings point towards the appropriateness of two- dimensional physics 
at the fundamental level, even if the big bang model of our universe shouldfit with the dimensional reduction 
idea. This, because in case our universe can shrink again its holographic 2D surface would eventually vanish if 
our universe can compress itself back into a single PSU. 


An important underlying assumption, which was not mentioned explicitly before, is that our universe hasto 
be conceptual and axiomatic at the fundamental level in order to avoid circular reasoning and a senseless 
inflation of hypothesized particles, fields and dimensions. In accordance with this thinking, it was proposed that 
the electromagnetic force is built on the concept of duality which is embodied on the physical level by the 
binary PSU charge. Please note that our whole reality would not exist without this fundamental duality, since 
else Compton particles could not coalesce and consequently no atoms would form, which in turn are the basis 
for molecules and biological life. Probably due to the fractal nature of our universe the conceptof duality, or 
opposites, is also reflected in all kinds of domains including human behaviour and philosophy. Gravitational 
force, on the other hand, is non-polar and purely attractive, or unifying in a more philosophical sense. It was 
proposed to emerge from thermodynamic and entropic considerations whereby entropy is rooted in the 
fundamental concepts of information theory. The proposed relationship between Compton temperature and 
particle size is also physically sensible as it reflects adiabatic behaviour, i.e., a Compton particle gets hotter 
when it contracts and cooler as it expands. 


Surprisingly, it turned out that mass is not a fundamental quantity as it seems to emerge from the natureof 
Compton particles. This, since if a Compton particle stopped spinning it would disintegrate and have zero 
mass according to the presented model. The previously mentioned proton radius discrepancy might also be 
explainable by Compton particle rotation since the movement of space, or more precisely the PSUs, around a 
Compton particle makes the experimental determination of its exact boundary ambiguous. The constituents of a 
Compton particle, the PSUs, possess energy that is presumed to directly originate from their rotation. The 
equality between energy and rotation at the PSU level is thus defined as an axiom here, which in turn means 
that the (equivalent) PSU mass should better be conceived as condensed energyor locked up energy. 


Another realization is that the way our universe works is reminiscent of how computers create virtual realities. In 
this view the PSUs can be regarded as the voxels that make up our holographic universe, whereby a voxel is 
similar to a pixel, but it refers to 3D space instead of 2D space. The computer memory analogue is the 
holographic information whereas the rules, e.g., fundamental forces, are the software. Moreover, the 
quantization of everything must also include time and using fixed time slices is the usual way for programming 
computer simulation or discrete control engineering. Thus, our universe might be regarded as an ingenious 
technology that is far more advanced than we can fathom, whereby this statement does not imply that our 
universe is somehow “artificial” in the sense of being unnatural. 


It has been shown in Mayer’s article that sensible variants of the Schrödinger equation exist which contain key 
properties of the presented concepts, namely the Compton wavelength, Compton radius and black hole radius. 
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This suggests that the presented models have merit and that they have a physical connection to the Schrodinger 
equation. The Schrö dinger equation can also be related to entropy, as shown by Juho Leppä kangas in ”An 
Information Theory Approach to Wave Mechanics” (17), which constitutes a link to the entropic gravity notion 
that, in combination with the granularity of space-time, may eventually leadto a resolution of conflicts between 
quantum physics and models of gravity. In conclusion, it seems that the Schrö dinger equation mixes distinct 
phenomena together that have different physical causes which in turn makes this equation incomprehensible 
and mysterious. This suggests that the Schrö dinger equation should be dissected into several concepts and 
equations which are physically more revealing on their own. 


Another important quantum physical phenomena, entanglement, might become explainable by further 
advances in holographic physics. Two possible mechanisms come to mind: interference, in case holographic 
information is somehow encoded via frequencies, or redundant bits of information. The latter proposal qualifies 
as a so called "hidden variable” theory but such theories are unfortunately expected to be non compliant with 
Bell’s quantum inequality, unless there is some yet undiscovered loophole which might exist in holographic 
physics. 


Reflecting on the fundamentals of our universe also leads to an important philosophical insight: thinking that 
science can explain the mystery of existence is actually a fallacy. Ultimately our universe arose from something 
we cannot fathom and unavoidably at some point the workings and properties of our universe cannot be 
explained any further from within our universe. Please note that this conclusion cannot be avoidedby postulating 
further fields, particles or dimensions. Moreover, the proposed systematic behavior at the quantum layer and 
its degree of organization should be considered as engineering masterpiece that cannot be the result of chance 
and chaos. Thus, it is only logical to assume that there must be a creator of some kind - even from the scientific 
perspective. On the human level this is reflected by the tendency of many humans to instinctively believe in a 
creator god although organized religion has also been a source of spiritual abuse. Despite this there might be some 
wisdom in the various spiritual traditions that is linked to what waspresented in this document. For example, the 
taoistic Yin and Yang reflects the fundamental polarity that physics calls charge and the hermetic teaching ”as 
above so below” can be understood as an allegory to a fractal universe. Interestingly, some influential ancient 
high cultures were obsessed with pyramids which are halved octahedrons. This begs the question if these 
cultures built pyramids because a pyramid is a basic geometric form, or did they consider this geometry to be 
sacred? 


The presented material is also a pledge to move away from extreme reductionist thinking. Reductionism 
certainly was necessary for scientific progress in the recent centuries, but we may have reached a point where 
more integrated and systemic thinking is necessary to make further scientific advances. In particular, it is 
questionable if building ever more powerful particle accelerators will really lead to breakthroughs in physics 
since smashing particles apart which presumably possess complex dynamics probably leads to a limited or 
wrong understanding of their intrinsic workings. 


Conclusions of Mayer 


The material presented in this paper has demonstrated that the work of Horst Thieme, Nassim Haramein, 
Randell Mills as well as Erik Verlinde can be combined and extended into a novel holo-fractal quantum physical 
perspective on our universe. 


Holographic, because on one hand the Bekenstein-Hawking entropy, which is the prime characteristic of the 


holographic principle, is governing the self energy of Compton particles as well as black holes and, on the other 
hand, several fundamental quantities of particle physics can be described by two dimensional equations which 
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hints towards an underlying two-dimensional description of reality that might be encoded on a holographic 
surface. The paper also presented evidence which suggests that gravity is actually entropic in nature and this 
view of gravity is conceptually a natural fit with the holographic principle since both concepts deal with 
information as well as entropy and are dependent on the respective surface area. Moreover, the energy 
contained in our local Hubble sphere is close to the corresponding Schwarzschild mass, which constitutes 
another connection to the holographic principle which was originally derived from black hole thermodynamics. 


Fractal, because similar design principles can be found at different scales of our universe, in particularthe 
concept of (spinning) spheres, whereby these principles express themselves mathematically in the holographic 
mass equations and the widespread applicability of hf terms in different branches of physics. Therefore, objects 
of vastly different size, i.e., Planck Spherical Units (PSUs), Compton particles and black holes, have similar mass 
equations. It was demonstrated that inverse holographic mass equation is even implicitly contained in all 
fundamental force equations whichagain reflects the fractal nature of our universe. Extending the fractal sphere 
pattern further leads to the ideathat our universe should also be a spinning sphere. In addition to the fact that 
biological life depends on eggs and cells which can be regarded as another expression of a fractal universe as 
every one of these entities constitutes its own biological universe in an approximately spherical container. 


Quantum, because everything in our universe comes in chunks - even time and space whereby the latter 
presumably is a crystal- like structure which is composed of PSUs. The quantities of these chunks are defined by 
the Planck units, as demonstrated repeatedly throughout this document, and quantum uncertainty seems to be 
an effect of the granularity of space-time. It has also been pointed out that the cornerstone equation of 
quantum physics, the Schrö dinger equation, contains key characteristics of the Compton particle model and 
black hole physics when expressing it in uncommon, but physically sensible, variants which suggests a strong link 
between these topics. In addition to that Leppä kangas provides a different interpretation of the Schro dinger 
equation in (Leppakangas, 2019), which should not be in conflict with the Compton particle model and is rooted 
in entropy as well as quantum physical uncertainty. Moreover, it could be possible to model electromagnetic 
fields in a way which is consistent with the presented material, and which also incorporates the PSUs. 


The presented concepts also enabled several unifications: various fundamental particles were described by the 
Compton particle model, the very large and the very small were put in a common framework, the strong force 
was ascribed to gravity and electric as well as gravitational force were shown to be of equal strength at the PSU 
level. The Compton particle showed that particle spin and magnetic moment can also be calculated by using 
classical mechanics, which was deemed impossible without quantum physics, when using the Compton radius 
and assuming that Compton particles have certain internal dynamics. Moreover, the Compton particle surface 
was shown to exhibit a temperature which is conceptually related to the temperature of a black hole horizon. 
This makes sense since our universe can be regarded as a giant thermal bath and consequently every object in it 
should exhibit a temperature. This notion also fits with the entropic gravity concept since it was shown that 
gravity can be regarded as a cooling process. In addition, this article suggests that the Compton particle model 
can also be extended to compound particles like hydrogen. 


The Nature of the Photon 


This following section presents a proposal on how photons, Compton particles and hydrogen could be related 
geometrically. 


A photon is presumably a rotating toroid which exhibits some kind of whirl pattern on its surface and is 
built from positively and negatively charged PSUs. This rotating toroid also acts as a superconducting circuitthat 
creates a magnetic field in its surrounding space. Their magnetic field allows photons to align and attract each 
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other in order to form larger electromagnetic waves which should solve the particle/wave duality issue for 
photons. The toroidal form also allows photons to exhibit linear momentum and the associated moment of 
inertia should be that of an infinitely thin ring. Two photons can merge to form a Compton particle that is 
approximately spherical but retains the two toroid whirls of the original photons as shown in the following 
figure. The moment of inertia associated with this structure should be that of an infinitely thin disc. 


Please note that the green and violet lines are inclined to the equatorial plane which cannot be visualized 
properly in this cross-section view. The flow pattern proposed in this section does not match exactly with the 
one that is proposed by Mills, see reference (Mills, 2016), but the patterns are similar. An electron and a 
proton can merge via electromagnetic attraction to form the compound particle which is known as 
hydrogen. This process is probably guided by the involved magnetic moment vectors which should ensure the 
alignment of both spin axes. The proton will always end up in the centre of the much larger electron which 
encloses it completely somewhat similar to a peach and its pit. 


In general, the presented work suggests that our universe features incredible systematics and inter- 
connectedness although it is seemingly governed by chance and chaos. Lots of open questions remain, and 
despite its length this paper still only touches all the various subjects on the surface, but the stated results and 
revealed relationships should be interesting enough to substantiate the presented thinking and encourage 
further research. Especially the role of entropy and information needs deeper assessment since they are 
underlying to all observable phenomena of our universe according to the presented material. 


8. Entropic Gravity Concept of Verlinde and others 


8.1 Introduction 


Entropic gravity, also known as Emergent gravity, is a theory in modern physics that describes gravity as 
an entropic force, a force with macro-scale homogeneity but which is subject to quantum-level disorder, and not 
a fundamental interaction. The theory, based on string theory, black hole physics, and quantum information 
theory, describes gravity as an emergent phenomenon that springs from the quantum entanglement of small bits 
of spacetime information. As such, entropic gravity is said to abide by the second law of thermodynamics under 
which the entropy of a physical system tends to increase over time. 


Currently, we view gravity as a fourth fundamental force, and theories such as Loop Quantum Gravity (LQG) and 
others below, are examples of attempts at fusing the Standard Model of particle physics, (which incorporates the 
other 3 fundamental forces) with gravity, in a synthesis called, unsurprisingly: Quantum Gravity. So far, this fusion 
has not been achieved, either by String Theory, (which may be suitable as a quantum gravity theory contender 
depending, amongst other topics, as to how much importance you ascribe to Background Independence), nor by 
LQG, nor by another possible Quantum Gravity explanation: Twistor Theory. 


One way around this issue is to postulate that gravity is not as fundamental as the Standard Model forces, but 
instead is a consequence of known fundamental interactions. The papers of Verlinde, 2011; 2016, proposed this 
idea, and claims that if it is true, it may solve the dark matter mystery. To follow the idea, you need to know the 
fundamentals, and consequences of the 2nd Law of Thermodynamics, which underlies the concept of entropy. 
The idea here that gravity is related to entropy, as it is understood in terms of information contained within a 
system. The more information required to describe a system, the more entropy it has. 
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Verlinde brings in the idea of the Holographic Principle to link thermodynamics and information. Moving the 
objects within a system, (stars, particles, galaxies, depending on the system), alters the entropy of that system 
and this can be linked to the information needed to describe the system, and thus it's entropy. Verlinde's paper 
describes what could be called an effective Entropic Force, that mimics gravity (as we currently understand it) and 
derives Einstein's equations of general relativity exactly (Fig. 10). 


Entropic Gravity of Verlinde and others 
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Figure 10: A: Equations of Verlinde in a holographic information context. B: Entanglement of particles inside and 
outside the Event Horizon C: Holographic (fractal} space-time geometry D: Entropy of black holes by Bekenstein E: 
Gravitational interactions of two masses 


9.2 Gravity from Information 


What are the ‘atoms’ of space-time? To understand gravity as a thermodynamic effect, we need to search for the 
building blocks of the space around us. An important lesson from this research is that ultimately it does not really 
matter what the atoms of the space-time actually look like. We do not need to know the type of molecules or 
how the atoms in these molecules are actually arranged. Much more important is understanding the total 
number of molecules or the freedom of movement that these molecules have. In other words: we are interested 
in the information that the molecules carry with them. And the situation is the same for gravity: in a sense, we 
can see the information itself as the fundamental building block,(Meijer, 2013; 2012). In quantum physics, 
however, information behaves differently to our expectations. In classical physics, a single unit of information is 
always located in one particular location. The ‘computer bits’ of classical physics are the properties of individual 
particles, which are situated at well-defined locations. In quantum mechanics, however, information can also be 
shared by different particles, a phenomenon that is known as entanglement. Information may, for example, be 
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hidden in a particle pair, with one half located here on earth and the other half on the moon. Quantum 
information is not localized! The picture that emerged is that space and time at the quantum level consist 
completely of, and in a sense even originate from, non-localized information. How can we understand this rather 
science-fiction-like concept? 


Emergence, the creation of gravity on a large scale from the distribution of information on a small scale, addresses 
three problems at the same time. 


Can Verlinde’s ideas be put to the test? They certainly can: we have seen that his theory not only offers 
qualitative descriptions, but also provides quantitative formulas that can be verified through observational data. 
Of note, Leiden Observatory statistically observing the lensing effect of gravitational fields at large distances from 
the centers of more than 33,000 galaxies found that those gravitational fields were consistent with Verlinde's 
theory. Using conventional gravitational theory, the fields implied by these observations (as well as from 
measured galaxy rotation curves) could only be ascribed to a particular distribution of dark matter. Yet, a number 
of other astronomical studies did not seem to favor Verlinde’s theory (see Entropic Gravity, Wikipedia). One 
major open question, for example, is how the dynamics of the universe enters into its formulation: can this theory 
also offer an accurate description of the history of the universe and the movement of matter and ‘dark matter’ 
over the course of time? Can it be used to explain the properties of cosmic background radiation, the light coming 
from the early universe that we are still observing today. Whatever the case may be, Erik Verlinde’s ideas offer an 
interesting alternative view to decades-old fundamental problems concerning gravity. 


Mayer, 2023, writes: Verlinde theorized that gravity might be an emergent force whose true origin comes from 
entropy. He arrived at this notion by considerations that involved the holographic principle (5) and black hole 
thermodynamics. In 2010 Verlinde demonstrated that it is indeed possible to obtain Newtonian gravity from 
entropic considerationsand a compact recapitulation of his derivation is given in this section. 


Strongly correlated with the property of mass is the topic of gravitational force and some of Erik Verlinde’s work will 
be presented in the following sections to introduce the notion of emergent gravity. This concept regards gravity 
as an emergent phenomenon which arises from entropic effects and Verlinde was able to derive Newton’s law 
of universal gravitation from entropic considerations on black holes, (Verlinde, 2010). Another noteworthy 
conjecture of Verlinde’s research is that gravity deviates from Newtonian gravity on galactic scales and should morph 
froma 1/r law to a 1/r law (Verlinde, 2016). This transition might explain the rotational motion of galactic discs 
which currently can only be explained by assuming the presence dark matter. A first experimental survey using 
weak gravitational lensing showed that Verlinde’s emergent gravity theory fits with the collected data but 
further tests were deemed necessary by the involved researchers (Brouwer, 2016). 


The following sections will also demonstrate that the models of Haramein and Verlinde are interconnected with 
each other as well as the Compton particle model. Some changes have been made to holographic mass model, 
though, which will be outlined in more detail below and the content of section 3.8 also gives rise to a 
reconsideration of the aforementioned information density concept. The PSU as defined by Haramein is 
spherical, has a radius of one half Planck length and a mass of one Planck mass. This document will also utilize 
the Planck Spherical Unit (PSU) but the PSU radius is changedto one Planck length for reasons that will become 
apparent later. Furthermore, it is proposed that Haramein’s PSU’s and Thieme’s dipoles are similar entities. 
Thieme’s dipoles presumably consist of two PSUs which also implies that PSUs have a positive or negative charge. 
The PSU charge is also defined to equal the shielded Compton particle charge. 
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Verlinde first set a measure for information inspired by concepts which were proposed earlier in the context of 
black hole thermodynamics research. He assumed that the amount of information N on a sphere withradius 
r is given by how many Planck length sized squares can be put on the corresponding surface A, whereby 
each such square equals one bit of information. Moreover, Verlinde showed in public talks that the second 
law of thermodynamics can also be obtained from black hole thermodynamics. For a Schwarzschild black hole, 
the rate of change of mass Ms with area As, as derived from general relativity theory, Historically seen it were 
the uncovered relationships of black hole physics with thermodynamics which sparked the conjecture that 
gravity could be related to entropy. Entropic gravity and holographic mass have the same conceptual origin, as 
mentioned before, and comparing equations reveals their connection: Haramein publicly promoted an 
octahedron and tetrahedron based topology for space that he called the”64 tetrahedron grid”. This structure 
contains the fractal properties which were outlined above as well as the "flower of life” pattern and was 
inspired by the thinking of Richard Buckminster Fuller. In his book ”Synergetics”, Fuller noted that 
cuboctahedrons are the only platonic solid in ’vector equilibrium” (Fuller, 1982), which means that all internal 
vectors of a cuboctahedron cancel out. Therefore, Haramein concluded that the cuboctahedron should be a part 
of the fundamental space-time geometry and the cuboctahedron is actually also covertly contained in the 
presented topology. 


The presented topology presumably provides the configuration space in which everything exists, and 
fundamental particles should be regarded as dynamic patterns in this structure. When a PSU or particle moves 
inside this structure it does not ”flow” in the common sense of an object moving through empty space, but 
instead it is presumed here that a sequence of distinct configuration changes takes place which appears like an 
object’s continuous motion. According to this notion nothing really moves physically in this structure, only state 
changes happen at fixed time intervals. The PSU topology as presented in this section has the following 
relationship to N 


N = 2nsq 


which makes more sense, since the factor m has been replaced by an integral number. But what is the role of 
the factor two? Assuming that a Planckian bit is defined by an area of /*,the lastequation statés that each PSU 
contains two bits of information. PSUs are presumed to be equal in most of their internal properties and these 
two bits may represent their differences. Possible candidates for these differences are spin ® \ and positive / 
negative charge. 


A highly speculative answer to the question what the fundamental nature of gravity is may be that what appears 
as curved three-dimensional space is actually the effect of a two dimensional vortex on the holographic surface 
of our universe. Another very interesting proposal is provided by Ted Jacobson who suggests that the field 
equations of general relativity theory represent a thermodynamic state equation (13).The relationship of these 
field equations with the entropic gravity notion would then be analogous to the relationship of a sound wave 
equation with the molecules of air. According to Jacobson the Einstein field equations also depend on local 
thermal equilibrium and if that condition is violated general relativity theory presumably no longer provides an 
accurate description of gravity. In any case, it has become evident from the presented findings that entropic 
gravity constitutes the longsought link between gravity on small and cosmological scales, which also suggests 
that the entropic notion is more fundamental than the curved space view. This viewpoint also make the so 
called Higgs boson unnecessary for explaining gravitational force. 
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9. Final Considerations: Similarities and Differences Between the Bipolaron Gravity 
Concept versus the of Holographic Mass, Compton Particle and Entropic Gravity 
Theories 


9.1 Introduction 


In our work, the Acoustic Quantum Code of Resonant Coherence is a central concept, it includes phonons 
instead of photons, assumes a cosmic 5D manifold and a 4D primordial superfluid space lattice, that only allows 
presence of sound wave/particles and no photonic energy flow. It may represent an informational and 
primordial power spectrum that guided and still guides the architecture of reality. Here, the 4D Fermions are 
covered with phonons as guiding wave particles and form quasi-particles, called polarons. There is no matter or 
charge in 5D, but only BSE bosons (M-Monopoles) and spinors as precursors for charge. Following symmetry 
breaking to 4D, matter is formed (according to Higgs), constituted as elementary particles, instrumented by 
toroidal operators to guide energy in a self-referential manner (Meijer and Wong, 2022). A primordial element 
formed, according to present cosmology, was protium (a single proton circled by one electron), being 
abundantly present in the cosmos (see Wikipedia), in fact, representing the most common isotope of hydrogen 
in the cosmos. Like protium, the hydrogen basic structure is present as multiples in the atoms of all material 
elements, representing more than 90% of our observed material reality. Apart from fermions, there are also 
bosonic elements that form the connective forces of nature, such as Electromagnetism, Strong and Weak forces 
as well as Gravity and Dark Energy. The universe also contains poorly defined Anti-Matter and Dark Matter. It is 
generally understood that Gravity is intrinsic property of mass and may be quantized just as other forces in the 
Standard Model of Quantum physics. 


We postulate that energy flows in a double-torus geometry, the counter-rotational properties of the 
abovementioned proton/electron pairs, intrinsically generate Dark energy and Gravitational forces, as induced 
by interacting vortex-type of Superfluid waves, that exhibit such a counter-rotational flow. In the present 
cosmology of Bermanseder, String theory is quite central, and also is represented in Haramein-Rauscher work. 
The present first author is quite neutral here, since he likes the strings as potential vibrating musical units, but 
questions the required 11 dimensions, as well as the intrinsic lack of testability of the theory. It should be 
realized, though, that the 11-dimensional string theory derives from a 26-dimensional boson theory, which is 
required to place the entire concept onto a self-consistent mathematical basis. There is no need for the 
Bipolaron issue to research the dimensional requirements, as the crucial transformation of the string dualities 
via M-theory focus on the intersection of the holographic principle of Susskind and Maldacena et al., in the AdS- 
CFT conjecture. 


The crucial aspect in the Bipolaron model is rather the Outside 5D-Inside 4D boundary Kaluza-Klein spacetime 
(of Wong) which is simply mirrored in the 12D-Outside-11D-Inside boundary for the M-theory quantum 
spacetime. Quantum gravity manifests as the dimensionless manifold or surface being both the inside and the 
outside in a sort of Möbian connectivity resembling Wong’s spinor doubling of a surface. The 5D spacetime 
connects Dirichlet branes as 10-D strings and quasi closes the loops (here is the loop quantum gravity 
connection) in 4D spacetime. This closure is the unified field property of the Twin Bipolaron in twisting or 
inverting the chirality in its twinship as described by the quantum relative vorticity at the poles. 
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One initial model assumption was an equatorial ring velocity of light speed c to get a natural particle boundaryin 
space-time. But when a Compton particle is modelled as rigid sphere its surface velocity will decrease towards 
the poles which might be an undesirable trait. Looking at the work of Randell Mills about electrons which are 
bound to hydrogen offers a possible remedy for this issue. In his model a bound electron is also spherical, but it 
possesses a superposition of surface currents that move with light speed along great circles (4). The following 
schematic will make this idea more obvious by depicting two exemplary surface currentThieme proposed that 
electrons are composed of small spherical charge carriers which also possess mass. Assuming that these 
individual charge carriers move along great circles, as insinuated in figure 3, implies that their vertical angular 
momentum contributions cancel out due to symmetry, which only leaves angular momentum components 
which are parallel to the equatorial plane. As a consequence, there is also only a net angular momentum around 
the particle’s spin axis, as it should be, and the spin axis is aligned in parallelwith the magnetic moment vector. 


In Bermanseder’s work, the Mirror/Shadow cosmology is postulated in order to include Anti-Matter presence, 
as is also expressed in the present Bipolaron theory. But as mentioned above, replacing photon flux by phonon 
energy flow (its acoustic aspects) and also includes Casimir-based wave particle reduction. The latter is a crucial 
process in the Bipolaron scheme, explicitly mediating the formation of Dark Matter (see Bipolaron scheme, Fig. 
1). Bermanseder considers the Bipolaron unit (framed as the Gravitone, due to its acoustic guiding principle), as 
the fundamental modality of cosmic creation and , interestingly also as one modality of the currently proposed 
String theories. In contrast, in Haramein’s Holographic Mass Gravity model, String theory is only minimally 
represented and a quite different Gravity generating unit is proposed: the PSU-pixelated proton that was 
already hypothesized in 2009. 


Importantly, In both theories compared here, the considered gravity inducing units are present in a scale- 
invariant manner, ranging from the ultra-small oscillations at the Planck scale to the giant cosmic structures of 
galaxies, black holes and related wormholes. The latter may, in concert, constitute a cosmic communication 
network for scale-invariant transition of information. Bermanseder states: Meijer’s Gravitone represents a 
manifestation of the spin-2 Graviton of the Standard Model. So, the term Gravitone does not deny the known 
Graviton as 4" gauge of the Standard Model but rather presents a more detailed constitution of it in the form of 
a combination of bosonic phonons with fermionic particles as quasi- polaron particles. The integration of the 
gravitone in the unified field is a direct consequence of the nature of quasi-particles, superconductivity and 
Cooper paired electrons. Thus, Meijer has collectively modeled the process of pair-production and pair- 
annihilation in the bipolaron-phonon interaction. 


To fully derive the nature of the gravitone from the unified field properties and the Bipolaron model, requires a 
more detailed description and exposition of the gauge interactions describing the ZPE background and the 
somewhat erroneously named ‘virtual particle’ Heisenberg background. The unobserved graviton can indeed be 
considered as Meijer’s gravitone. This, as a matter associated effect of quasi-particle interaction manifesting as 
a bi-phonon guiding effect coupled to electron pairs or fermion pairs in general. This is implied in the present 
model of the Bipolaron, as a fifth fundamental gauge agency in the unified field. The Bipolaron integration in the 
unified field then potentially opens up new research and understandings regarding the quasi-particular physics 
in solid state, superconductivity and related fields of research. 


The unified field describes the gauge photon and the gauge gravitone as chromo-dynamically colour charged; 
meaning that the colour charge (of the gluon and the quarks) can be either cyclic or anti-cyclic (Red-Green-Blue 
colour frequencies increase in energy and decrease in wavelength, but anti-cyclic Blue-Green-Red reverse this 


46 


process). The pair-production of ordinary photons (and phonons) from matter-antimatter particle-antiparticle 
annihilation produces boson pairs without colour charge and so the photon/phonon is its own antiparticle. Then 
the ‘virtual’ particle simply defines colour charged forms of an uncharged form of the same particle (shown in 
the nature of the weak interaction mass-givers as Higgs Boson derivatives and the bipolaron in particular). The 
unobserved graviton, being virtual as being colour charged so is as ‘hidden’ in the unified field gauge interaction, 
as is the virtual gauge photon and the virtual gluon. The only manifested and measured ‘virtual’ gauge 
interaction field agents are the Higgs Boson derivatives like the weakons of the weak nuclear interaction in the 
W for matter, the W+ for antimatter and the charge-current neutral Z°. 


Now, coupling the gauge photon to its gauge anti-photon (suppressed in the matter-antimatter asymmetry) or 
to the gauged graviton results in either a spin-2 right-polarized intermediate eigenstate or a left-polarized spin-1 
intermediary mesonic quark-antiquark energy state of the pair-production-annihilation interaction. In the first 
case, the bipolaron as a colour charged twinned and matter based gauge boson is spin-1 left-polarized and 
coupled to this intermediary energy state as a left-handed spin-2 graviton with a right-handed spin-1 gluon to 
conserve the energy-momentum interaction. The doubled colour charges (RGB+BGR), cancel to leave the 
bipolaron doubled (or squared in 2+2=2x2) colour triplet antistate Yellow-Cyan-Magenta Y’C’M’ as the 
remaining pure matter (no antimatter MCY) self-state configuration. 


The gravitone, therefore, de-virtualizes the gauge graviton and makes it ‘real’ as a quasi-particle, as in the form 
of a Cooper paired electron, either in bosonic spin neutralization as in a 2-particle positronium state or as a 
doubled positronium state when the electrons have opposite and parallel spins. This is the validation of Meijer’s 
claim, that the pair-annihilation can produce either photon or phonon pairs, depending on the surrounding 
medium (vacuum or more solid plasma superfluid respectively). All this is possible as a part of the pictured left- 
right polaron coupling in the electron-proton and matter-antimatter interaction, because the Bipolaron in its 
gauge form has a doubled-matter configuration, as a direct derivative of the Higgs Boson template, see Fig.1). 


Meijer’s twinned Bipolaron, therefore, acts as monopolar gauge charge relates e* = 1/Ezpebipolaron in the inversion 
properties of its creation. Then the monopolar gauge colour-charge of the bipolaron is not + or —, but 
magnetopolar chromodynamic as the asymptotic confinement. Only one bipolaron unit is required as a 
gravitational center and using two simply shows the dual nature of the Bipolaron both as dark energy global 
agent and as dark matter local consciousness agent. 


Meijer’s Bipolaron can so be identified as being the heterotic class HE(8x8) string, claimed as being the closest 
approximation to describe the standard model of particle physics in string-membrane theory. 


In this capacity, the bipolaron represents the fifth and final graduation of the Planck boson string of open-closed 
class | to the self-dual monopole class IIB to the X/L quark-lepton bifurcation as heterotic class HO(32). This on 
the basis of the Cosmic Ray spectra as superstring class IIA to the bipolaron heterotic class HE(8x8), all classes 
being closed as potential Dirichlet branes attaching to Meijer’s bipolaron gravitation centre in Kaluza-Klein 
hyperspacetime from the outside in the 5D-4D symmetry breaking (Meijer and Wong, 2022, see Fig.1) 


Then, Wong, Haramein and Meijer all agree with the toroidal topology, extended by Meijer as this twin torus 
being encompassed by a closed dS cosmology and therefore enabling the Penrose-Wheeler cyclicity in some 
form. The problem with the AdS-CFT proposal in cosmology, is that the AdS cosmology is by nature hyperbolic 
and so implies an open, forever expanding universe. But the holographic principle requires the event horizon 


47 


boundary also fundamental in the Casimir effect. The Casimir effect is based on the boundary conditions and 
space-time geometry enclosing a space-time subject, different to the erroneously ‘virtual particles’ of the QFT , 
but rather related to the Standard Model in the ZPE and Vacuum expectation values. The Bipolaron as a 
derivative of the Higgs Boson as outlined above, naturally relates the Higgs expectation value as say twice the 
measured Higgs Boson mass of 126.5 GeV. 


9.2 Phonons as Crucial Constituents of a Primordial Electromagnetic Power-spectrum 

The 5D manifold is partial to the Bipolaron-string class transition since there is no superfluid in the pre- 
spacetime of the ZPE form of the Bipolaron. The ZPE- bipolaron (as the electromagnetism gauge), however is the 
higher dimensional unified field of quantum relativity, existing as the 5 elementary gauge due to the pre- 
spacetime Bipolaron as a Planck-string bounce. There are probably no sound waves before the Bipolaron, if we 
assume its Quantum Big Bang Dark Matter form, being coupled to its prior ZPE form as the 1* gauge string 
transitioned as the Planck string of Haramein. Rather, there is the unified field itself, which allows phonons and 
polarons to form as quasi-particles due to the existence of space-time quantized in the bipolaron parameters. 
Before space from the inflaton and time from the instanton existed and born from the Kerr-Newman wormhole 
ringularity; the primordial ‘sound’ was simply the mathematical statements (Wheeler’s hf=E=mc’ say) etc. from 
the higher dimensional algorithm time-space. Here, the gauge photon of the unified field became the 
gravitation center and the singularity/ringularity of the creation event. 


The Bipolaron interaction itself moves ordinary lattice-boundary electric charges as a fifth gauge interaction 
inclusive of the fractional charges of the quantum geometric blueprints, as observed in superconductivity and 
the quantum Hall effect. The Feynman ‘clouding’ of a proton by a negative pion cloud is what is known as 
protium as a Hydrogen atomic precursor. Bermanseder called it the Gamow ylem neutronium matter, which is 
referenced in the history of physics literature. Remember that the Feynman pion cloud can be said to be real, 
but manifesting ‘virtual neutron’ as a proton with a pion just as the Casimir quasi-particles and Hawking’s 
radiation ‘virtual pairs’. The origin of protium, is the string class HO32 as the second generation bipolaron from 
the Planck-Monopole transformation. 


So, the Bipolaron agency, associated with a polaron-phonon differentiation and electropolar-magnetopolar 
charge distribution, directly emerges from the quantum geometric structure. An internal string-dineutron charge 
distribution of the (pre-spacetime) bipolaron as a colour charged (not Coulomb electropole charge) dark matter 
agency and as a consequence of the Higgs Bosonic mass induction mechanism can be derived from an even 
earlier definition for the matter-antimatter interaction defined in the Möbian connectivity of the spacetime 
creation from the Planck-Stoney plenum of pre-spacetime. 


There is no matter or charge in 5D, but only BSE bosons (M-Monopoles) and spinors as precursors for charge. 

The Monopole of Wong is defined in the Bipolaron concept as the 3 generation of the spacetime creation 
event of the 5" heterotic string class. You can call it as Bose-Einstein statistics in 4D or as quasi-dynamics in 5D 
as the Wick transformation of a wormhole metric defining the singularity, as the concept of temperature in the 
statistics of 4D becomes the imaginary time transform in 5D. Following symmetry breaking to 4D, matter is 
formed (Higgs) constituted as elementary particles, as well as toroidal operators to guide energy in a self— 
referential manner, Meijer and Wong, 2022). The matter is born from algorithmic parameters with the gauge 
bipolaron energy, changing its status of operation from a state of anthropomorphized ‘unconsciousness’ or a 
form of ‘potentialized vortex energy/zpe/vacuum energy’, to a state of physical manifestation or simulation 
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potential consciousness. This is indeed the self-referential manner of Wheeler-Meijer cosmology. The nature of 
the twin bipolaron as a Higgs derivative and therefore as the dark matter fifth gauge interaction agency. 


Wong, 2023, recently, infers two gravitons in his model, basically built on the Perelman topology of spacetime 
and so the Poincare conjecture, as a mathematical description for the multi-dimensional universe and its 
geometries. Gravitation is intrinsic to mass in the form of the gravitational parameter GM being a lower 
dimensional form of the monopole charge of the Twin Bipolaron. You so have a higher dimensional coupling of 
charge to mass as is well understood in general. The simplicity of this coupling derives however not from some 
Witten supergravity or the supersymmetry of the Standard Models, but it derives from the Planck-Stoney fine- 
structure unification, which created the Twin Bipolaron in the ‘bounce’ of the Planck-String-Boson as a harmonic 
oscillator, that is also also basic to the Wong cosmology. Yet the Meijer Twin Bi[polaron represents the very 
minimum source energy harmonic oscillator with global eigen-frequency Ezpebipolaron=/2Nfzpebipolaron. ON the latter’s 
existence most would agree, especially Haramein and Wong, though they would rename this in Planck boson 
terms. 


9.3 The Holographic Mass/Compton Particle versus the Bipolarion concept 

Interestingly both models analyzed here highlight the proton as essential component of the proposed 
gravity/Dark energy generating units, being a core of all matter. The Haramein model stipulates the core of the 
proton to be a Planck boson derived black hole or wormhole structure. The Meijer model agrees with that core 
to be a wormhole, but defined by the very ZPE properties of the Bipolaron, which can be described as a Weyl- 
Eps string class boson. 


Yet, the models diverge in that the ZPE- bipolaron form is being defined by a cyclic gauge phonon which carries 
monopolar colour charges in analogy and synergy with Quantum Chromodynamic or QCD. The Haramein model 
seeks to replace QCD by the Planck PSU units of the proton constituency. In the Meijer model the standard 
model and QCD are accommodated in the question and answer posed by that model: “How does the Higgs 
Boson couple and give mass to the proton?” Haramein would answer this question in saying that the Planck 
units scaled to proton units would reduce the physics to a derivative of the Planck scale parameters. 


Meijer et al., would rather state, that it is the nature of the Higgs mass induction, which manifests prior to the 
Planck scale, which couples mass-inertial parameters through the parameters of the Twin Bipolaron as a 
boundary-initial condition for the existence and cosmological manifestation of physical space-time reality itself. 
In particular, the Higgs bosonic origin of the Bipolaron from the string transformation defines the unified field 
from the four fundamental interactions of electromagnetism, gravitation and the strong-weak nuclear couplings 
as a fifth fundamental interaction. This by introducing the dark matter (not ZPE form) form of the bipolaron in 
its twinship, as proposed by Meijer et al. 


The ZPE- bipolaron, therefore, represents the wormhole form of the Bipolaron and it carries a complementary, 
though primary monopolar colour charge RGB. The center of the wormhole ZPE so can be said to form a matter 
defined antineutrino kernel in the coupling of the strong nuclear interaction with its weak interaction parallel. 


9.4 The Intrinsic Relation with Neutron Cosmology 

The Higgs mass induction occurs via the bifurcation of the Higgs Boson into its dark matter bipolaron of 
monopolar colour-charge template Y?C?’M? or 2(YCM) coupled to a scalar Higgs anti-neutrino RG B* or 4(RGB) of 
0 quantum spin to complement the 0-quantum spin of the scalar Higgs boson. This links this Higgs anti-neutrino 
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to a well known part of the standard model, known as double beta-decay. The Higgs Boson for matter then 
couples to the anti-Higgs Boson for anti-matter in allowing the anti-state to be suppressed in its twinned form of 
the bipolaron. 


The manifesting dark matter form of the Bipolaron, as a -1 quantum spin agency of the dark matter fifth 
interaction, so allows its redefinition as a ylemic dineutron then enabled to weakly decay in the radioactivity of 
double beta decay and recombining the monopolar charges from its ZPE form (RGB gauge photonic) as %(4RGB) 
with its basic dark matter template of 2(YCM). The double beta decay for the dineutron then represents the 
double beta decay of the bipolaron in its mass induction of the two weakly interacting neutrons, each of 
quantum spin -% and each separately obeying the conservation laws of ordinary radioactive beta decay. 


Neutron(-4YCM) = Proton(-4YCM) + Electron(-44YCM) + Anti-neutrino(+/4R°G“B’), see Fig 1 


The original neutron has a quantum geometric blueprint then substituting the Schwarzschild black hole of 
Haramein as a PSU unit at its center as the anti-neutrino core R°G’B’ as the 2(RGB) of the Meijer ZPE bipolaron. 
The dineutron then twins this as the scalar Higgs anti-neutrino 4(RGB). In the unified field, this Higgsian anti- 
neutrino kernel so is part of the weak interaction as double beta decay and is coupled to the strong nuclear 
interaction in the QCD of the gluon-quark interaction. The gluon gauge has the same monopolar colour charge 
RGB as the gauge photon as the Meijer ZPE bipolaron and therefore unifies the nuclear interactions in the RGB 
monopolar colour charge of the twin bipolaron. 


The dark matter Bipolaron Y°C’M?(-1)=2YCM(-%) then in fact forms a sort of PSU in the Meijer model in coupling 
an outer leptonic (electron-muon-tauon)(-1) ring with a mesonic inner ring(0) with a leptonic kernel (scalar Higgs 
anti-neutrino)(0). This dark matter bipolaron then splits into its ordinary 4-interaction neutron form in ‘hiding’ 
the 5" Bipolaron interaction in its Higgs-Anti-Higgs coupling as a twin bipolaron of the observed matter- 
antimatter asymmetry. One half of the dark matter bipolaron manifests as a weak interacting neutron and 
redistributes its quantum spin in the observed beta decay with a originally right-handed electron in the W-minus 
matter weakon interacting with a colour-less graviphonon GP(-1), flipping the electron spin from right-handed 
to left-handed W-(+1) = electron(+%)+anti-neutrino(+%) interacting with the neutron(-%) as: 


W-(+1)+GP(-1)+neutron(-%) =proton(-%4)+electron(-2)+anti-neutrino(+2).( see Fig 1, top) 


The unified field interaction in the Bipolaron gravitation center so couples to quantum gravitation in 
adding the suppressed anti-matter weakon: W+(-1)=positron(-%)+neutrino(-%) in its quasi-particular 
self-state as the graviphoton for matter. The anti-GP as a spin-inducer for antimatter so has a positive 
bosonic integral spin in the supersymmetry of the unified field of the twin bipolaron.This gauge 
interaction field can be expressed as : 


ZPE-Bipolaron-RGB(+1)+BGR(+1)+Gluon-RGB(+1)+Graviton-BGR(-2)+DarkMatter-Bipolaron-Y’C’M”(- 
1)=0 
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10. Final Conclusion 


The basic difference between the Haramein and the Meijer models then becomes the nature of so-called PSU, 
that is a Planck boson derivative in the Haramein model versus a Higgs Boson dark matter-ZPE coupling in 
Meijer’s model. Both theories highlight the importance of protons as scale invariant component of Gravity- 
inducing quantum units. The present Haramein’s and Mayer’s models, require the existence of a Planck 
Spherical Units (PSU), or charged dipole spheres, at the level of elementary particles, respectively. The latter 
deals with in the inner structure of the proton and relates Gravity generation to surface/volume entropy of PSU 
proton packing. Meijer’s Twin Bipolaron concept is situated at the entire basic atom level and is compatible 
with current cosmology but implicitly expands the current Standard model. The three gravitational units all 
exhibit oscillations at the Planck (quantum-foam) scale and represent informational units, in Qbits. The aspect of 
Information as a guiding “pilot wave” modality not only goes back to bohmean ontology, but also is compatible 
with the Enthropic Gravity hypothesis of Verlinde, postulating that gravity is a compensatory reaction to the 
cosmic displacement of information in a holographic context. 


The Twin-Bipolaron concept includes aspects of Anti-matter through a mirrored universe, and requires polaron 
type of quasi-particles that guide electron/proton dipole flux. Here phonons are instrumental via a primordial 
and discrete power-spectrum of ZPE-phonon energies (Meijer, 2022). The Bipolaron concept postulates 
counter-rotational ZPE-vortex energies in a quantum superfluid as Gravity/Dark energy generators (see Meijer, 
et al., 2022; 2023 a b). The three concepts share aspects of holography, black-hole cosmology, ZPE-field 
quantum fluctuations, fractal (self-similar) cosmic geometry, wormhole/brane cosmology, Planck scale quantum 
foam oscillations, coherence/decoherence wave duality. as well as with dark energy to dark matter conversion 
through Casimir-mediated wave reduction. The theories seek relations with current M-String concepts of 
Witten, 1995, and Qantum Loop Gravity approaches, as well as 5D to 4D symmetry breaking in a toroidal 
context of Wong et al, 2022, although Mayer rather prefers 3D to 2D symmetry breaking as an alternative. The 
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Bipoaron boson/fermion construct, with its implicit phonon guiding and informational “pilot wave” aspects, 
could therefore act as a 5” gauge “Gravitone” of an adapted Standard Model. Of note, assuming that there is a 
Black Hole-like Horizon of holographic information at the very center of every atom, implies a cosmic wormhole 
matrix structure that may continually bridge the physical to the metaphysical Universe (Haramein et al., 2016, 


Meijer et al. 2022, 2023). 


It is hoped that the present comparison will stimulate the further elucidation of connective forces in the fabric 
of reality and a more optimal conception of the mind/matter world we live in. 


11. References 


Amoroso R. L, B. Lehnert & J-P Vigier (eds.) Beyond The Standard Model: Searching For Unity In Physics, 279- 
331. 


Axelrod A. 2023. The Structured Vacuum Theory, 
https://www.researchgate.net/publication/3 70776659 The structured vacuum theor 
#fullTextFileContent, May 15, 2023 


51 


Bermanseder A P, 2015. Fundamental Constants from First Principles. 
https://www.researchgate.net/publication/282356808 Fundamental Constants from First Principles and a 


Pre-Big Bang Algorithm 


Bermanseder A P, Meijer D K F , 2023. A Quantum Cosmology Perspective on the Bipolaron Model of Dirk K. F. 
Meijer and Co-authors, in the Context of the Nature of Gravitation. (23) (PDF) A Quantum Cosmology 
Perspective on the Bipolaron Model of Dirk K. F. Meijer and Co-authors, in the Context of the Nature of 
Gravitation (researchgate.net) 


Bermanseder A P and Meijer D K F, 2023. The History, Nature and Evolution of Meijer’s Bipolaron Gravity 
Model. On a Physics for a Unified Field of Physicalized Consciousness in a Self-Simulating Universe, 
Communicating in Global and Individualized Particular Waveforms (23) (PDF) The History, Nature and Evolution 


of Dirk Meijer's Bipolaron Gravity Model (researchgate.net) 


Bermanseder, A P, 2023. An Extended Critique on the Meijer Bipolaron_Gravitation Model A Quantum 
Cosmology Perspective on the Bipolaron Model of Dirk K F Meijer with Coauthors in the Context of the Nature of 
Gravitation 

https://www.academia.edu/105452401/An_ Extended Critique on the Meijer Bipolaron_ Gravitation Model 


A Quantum Cosmology Perspective on the Bipolaron Model of Dirk K F Meijer with Coauthors in the 
Context of the Nature of Gravitation 


Bermanseder A P, 2023. The Rotational Dynamics of Haramein-Rauscher Metrics in a transformative 


background independent Membrane Theory of the Meijer Twin-Bipolaron. 


https://www.academia.edu/105820945/The Rotational Dynamics of Haramein Rauscher Metrics in a trans 
formative background _independent_Membrane Theory of the Meijer Twin Bipolaron 


Bermanseder, A P, 2023. Pythagorean Harmonics and Fibonacci Series coupled in Riemann's Zeta Function, 
Penrose-Hameroff Microtubules and an Acoustic Quantum Code 
https://www.academia.edu/105164796/Pythagorean Harmonics and Fibonacci Series coupled in Riemanns 
Zeta Function Penrose Hameroff Microtubules and an Acoustic Quantum Code 


Bermanseder A P, 2023. The Fibonacci Torus and the Quantum of Consciousness. 


https://www.academia.edu/107302936/The Fibonacci Torus and the Quantum of Consciousness 


Brouwer M Met al., 2016. First test of Verlinde’s theory of Emergent Gravity using Weak Gravitational 
Lensing measurements. https://arxiv.org/abs/1612.03034 


Camacho-Guardian A, L A Pena, T Pohl, and G M Bruun, 2021. Bipolarons in a Bose-Einstein 
condensate. Phys. Rev. Lett. 121, 
013401 https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.121.013401 


Chow W K, Fung PCW and Wong KW, 2022. A Complete Creation Field Theory Model ,based on Symmetry 


Breaking of the Homogenous 5D space-time Universe with Primordial Magnetic Monopole Frequencies, Scientific 
Research Publication, USA. 


52 


Couder Y, et al. ,2010. Walking droplets, a form of wave-particle duality at macroscopic scale?DOI 
10.1051/epn/2010101 
https://www.europhysicsnews.org/articles/epn/abs/2010/01/epn20101p14/epn20101p14.html 


Daywitt WC, 2009. The Planck Vacuum. 
https://www.researchgate.net/publication/26541357_The_Planck_Vacuum 


Fuller, R B ,1982. Synergetics: Explorations in the Geometry of Thinking. 
ISBN 978-0020653202 


Grumiller D et al., 2014. Black holes and thermodynamics - The first half century. 
https://arxiv.org/abs/1402.5127 


Hadjdukovic D S, 2014. Virtual gravitational dipoles: The key for the understanding of the Universe? Physics of 
the Dark Universe, Volume 3, April 2014, Pages 34-40 


Haramein N and E A Rauscher, 2005. COLLECTIVE COHERENT OSCILLATION PLASMA MODES IN SURROUNDING MEDIA 
OF BLACK HOLES AND VACUUM STRUCTURE - QUANTUM PROCESSES WITH CONSIDERATIONS OF SPACETIME TORQUE AND 
CORIOLIS FORCES. The Resonance Project Foundation, haramein@theresonanceproject.org 


Haramein N, 2013. Quantum Gravity and the Holographic Mass.ISSN 2231-1815, 
Vol: 3, Issue: 4, page: 270-292 
http://www.sciencedomain.org/abstract/1298#.UIR5alDXSLh 


Haramein N et al., 2016. The Electron and the Holographic Mass Solution. 
https://resonance.is/wp-content/uploads/EHM 30.pdf 


Haramein N, W D Brown, A Val Baker, 2016. The Unified Soacememory Network: from Cosmogenesis to 
Consciousness. NeuroQuantology | December 2016 | Volume 14 | Issue 4 | 10.14704/nq.2016.14.4.961 


Haramein N , Guermonprez C , Alirol O, 2023. The Origin of Mass and the Nature of Gravity. 
https://zenodo.org/records/8381115 


Hardy, C H, 2015. Cosmic DNA at the Origin: A Hyperdimension before the Big Bang. The Infinite Spiral Staircase 
Theory. 
https://www.academia.edu/13821959/Cosmic DNA at the Origin A Hyperdimension before the Big Ban 


The Infinite Spiral Staircase Theory 


Hermann H, 1986. On the radiation from point charges.DOI 10.1119/1.14729 
https://aapt.scitation.org/doi/10.1119/1.14729 


Jacobson T, 1995. Thermodynamics of Spacetime: The Einstein Equation of State. 


DOI 10.1051/epn/2010101 https://arxiv.org/abs/gr-qc/9504004 


Kerr R P, 1963. Gravitational Field of a Spinning Mass as an Example of Algebraically SpecialMetrics. 
DOI 10.1103/PhysRevLett.11.237 
https://journals.aps.org/prl/abstract/10.1103/PhysRevLett. 11.237 


53 


Leppdkangas J, 2019. An Information Theory Approach to Wave Mechanics. 
http://vixra.org/abs/1912.0063 


Lorusso M, 2023. Protons and electrons are made of Planck spheres’. 
https://matt-lorusso.medium.com/protons-and-electrons-are-made-of-planck-spheres-b86696b8ca08 


Massie UW, 2012. Gravity and Zero Point Energy. Physics Procedia Volume 38, , Pages 280-287 
https://www.sciencedirect.com/science/article/pii/S187538921202515 


Mills R, 2016. The Grand Unified Theory of Classical Physics. 
ISBN 978-0-9635171-5-9 https://brilliantlightpower.com/book-download-and-streaming/ 


Meijer D K F, Jerman |, Melkikh AV and Sbitnev V I , 2020. Biophysics of Consciousness: A Scale-invariant 
Acoustic Information Code of a Superfluid Quantum Space Guides the Mental Attribute of the Universe. In: 
Rhythmic Oscillations in Proteins to Human Cognition, Chapter 8, p 213- 361. Springer Nature Singapore Pte Ltd. 
2021, A. Bandyopadhyay and K. Ray (eds.) Series: Part of the Studies in Rhythm Engineering Book Series 


(SRE), https://link.springer.com/chapter/10.1007/978-981-15-7253-1 8 


Meijer DK F, Axelrod A, Brown W D, Wong K-W, 2023. Gravity Is Created from Phonon Guided Proton/Electron 
Pairs, through Interactions with a Dynamic Space-time Vacuum Lattice. Part 1: Current State of Art of Gravity 
Studies in a Literature Compilation, and Conceptional Premise. (23) (PDF) Gravity/Dark Energy is Created 
through an Acoustic Metric that Guides Bi-polaron Gravitones. Part 1: Current State of Art of Gravity Studies, a 
Literature Compilation and Conceptional Premise (researchgate.net) 


Meijer D K F, Wong K W, 2022. How the Universe Orchestrated the Conditions for First Life, using an 
Informational Quantum Code. The Concerted Action of Magnetic Monopole and Photon/Phonon Fields through 
a 5D Symmetry Breaking. 

https://www.researchgate.net/publication/357312383 How the Universe Orchestrated the Conditions for 


First Life using an Informational Quantum Code The Concerted Action of Magnetic Monopole and Phot 
onPhonon Fields through a 5D Symmetry Breaking 


Meijer Dirk K F and Geesink H J, 2022. Primordial Configuration Space: Discrete Frequency Patterns of Phonons 
Reveal a Phase Space with a Chern-Invariant Metrics and Acoustic Signature. 
https://www.researchgate.net/publication/359843726 Primordial Configuration Space Discrete Frequency P 


atterns of Phonons Reveal a Phase Space with Chern-Invariant Metrics and Acoustic Signature 


Meijer D K F, 2023. Concept of Integral Holographic Consciousness: Relation with Predictive Coding, Phi-Based 
Harmonic EEG Coherence as Perturbed in Mental Disorders. 
https://www.researchgate.net/publication/3 70004635 Concept of Integral Holographic Consciousness Relat 


ion with Predictive Coding Phi Based Harmonic EEG Coherence_as Perturbed in Mental Disorders 


Meijer D K F, 2022. To Be or Not to Be in a Super-Deterministic Universe: the Concept of a Retro-causal 
Reconstructive Universe Influenced by Human Choices in a Self-learning Mode 
https://www.researchgate.net/publication/364352623 To Be or Not to Be in a Super- 


Deterministic Cosmos The Concept of a Retro-causal Reconstructive Universe in a Self-learning Mode 


54 


Meijer D KF, Ivaldi F. 2022. The Elemental Intelligence of the Cosmos and the Acoustic Quantum Code of 
Resonant Coherence. Gravitational Connection and the Role of Artificial Intelligence in the Ultimate Fate of our 


Universe. ResearchGate, https://www.researchgate.net/publication/366030609 


Meijer D K F, W D Brown and A Axelrod, 2023 a. Gravity/Dark Energy is Created by Sound Through an Acoustic 
Metric: The Bi-Polaron Concept and the Birth of the Gravitone 
https://www.researchgate.net/publication/372995247 GravityDark Energy is Created by Sound Through an 


Acoustic Metric The Bi- Polaron Concept and the Birth of the Gravitone 


Meijer DK F, Axelrod A, Brown W D, Wong K-W, 2023.b Gravity Is Created from Phonon Guided 
Proton/Electron Pairs, through Interactions with a Dynamic Space-time Vacuum Lattice. Part 1: Current State of 
Art of Gravity Studies in a Literature Compilation, and Conceptional Premise. (23) (PDF) Gravity/Dark Energy is 
Created through an Acoustic Metric that Guides Bi-polaron Gravitones. Part 1: Current State of Art of Gravity 
Studies, a Literature Compilation and Conceptional Premise (researchgate.net) 


Rickles D, 2005. Quantum Gravity: A primer for Philosophers. p.47-58. See also: In: Rickles, D. and S. French. 
(2006). Quantum gravity meets structuralism: Interweaving relations in the foundations of Quantum Physics 
https://philsci-archive. pitt.edu/5387/1/Rickles QG.pdf; 


Setterfield B. 2002. Exploring the Vacuum. J Theoretics. 
http://www.setterfield.org/exploringvacuum.htm 


Vafa C , 1995. Lectures on Strings and Dualities. https://doi.org/10.48550/arXiv.hep-th/9702201 


Wong, K.W, 2023. Charge and Monopoles, Gravitons and Black holes in the Space-time 5D manifolds of the 
Infinite Universe., in preparation 


Wong K W and Chow WA, (2021). Summary of the Homogeneous 5D Universe Creation Model. Journal of 
Modern Physics, 12, 123-138. doi: 10.4236/jmp.2021.123012. 


Thieme H , 2012. Das Entzauberte Elektron, ISBN 978-3-943760-39-2 


’t Hooft G, 1993. Dimensional Reduction in Quantum Gravity.https://arxiv.org/abs/gr-qc/9310026 


Thorne, K S. (1974). Disk-Accretion onto a Black Hole. II. Evolution of the HoleAstrophysical Journal, Vol. 
191, pp. 507-520. DOI 10.1086/152991 https://ui.adsabs.harvard.edu/abs/1974ApJ...191..507T/abstract 


Verlinde E, 2010. On the Origin of Gravity and the Laws of Newton.https://arxiv.org/abs/1001.0785 


Verlinde E, 2016. Emergent Gravity and the Dark Univershttps://arxiv.org/abs/1611.02269 


Unruh W, 1976. Notes on black-hole evaporation. 
DOI 10.1103/PhysRevD.14.870 https://journals.aps.org/prd/abstract/10.1103/PhysRevD.14.870 


55 


ResearchGate 


See discussions, stats, and author profiles for this publication at: https://www.researchgate.net/publication/379515384 


Scale-Invariant Geometry of Consciousness: from Projection at the Planck 
Level to Cosmic Manifestation as a Bidirectional "Stairway to Heaven" 


Preprint - April 2024 


CITATIONS READS 
0 1,322 
2 authors: 
Hans J. H. Geesink Dirk K F Meijer 
Independent Researcher University of Groningen 
58 PUBLICATIONS 806 CITATIONS 655 PUBLICATIONS 19,964 CITATIONS 
SEE PROFILE SEE PROFILE 


All content following this page was uploaded by Dirk K F Meijer on 17 April 2024. 


The user has requested enhancement of the downloaded file. 


Scale-Invariant Geometry of Consciousness: from Projection at the 
Planck Level to Cosmic Manifestation as a Bidirectional “Stairway to 
Heaven” 


Hans J H Geesink* and Dirk K F Meijer** 


*Independent researcher; Previous Project Leader Nanotechnology, DSM-Research, The Netherlands, mail: 
hans.geesink@ziggo.nl 


** Prof.em. Pharmacokinetics and Drug Targeting, University of Groningen, The Netherlands. 
mail: meij6076@planet.nl 


April 03, 2024 


Keywords: Consciousness, Fabric of Reality, Torus geometry, Magnetic Monopoles, Quantum Coherence 
and Decoherence, Electromagnetic Frequency Eigenvalues, Quantum Biology, Quantum Wave Equation of 
Life, Healthy and Unhealthy EMF Frequency Values, Mental Attribute of Reality, Philosophical Theories of 
Leibniz, Jung and Dante, Spin-ladder physics, 4-dimensional physics and cosmology, Universal 
consciousness, Scale invariant cosmic unfolding of information. 


Summary 


This paper examines the phenomenal nature of consciousness, by elucidating the quantum physical basis 
for its existence. We propose a new model of geometry-based harmonics, a fractal 12-tone set of discrete 
wave frequencies that undergo constructive and deconstructive wave interference. It exhibits entangled 
and disentangled states, invites both dualistic and non-dualistic properties, and operates in a 4D to 3D 
dimensional information transmission by symmetry breaking. A remarkable finding is revealed that EMF- 
wave frequency distribution in both animate and inanimate matter exhibits a distinct holo-fractal coherent 
pattern of 12 scalar tones in whole nature, including the cosmic level (Gravitational waves, and ZPE field 
oscillations). The same pattern is observed at the meso-level of evolutionary Life processes, in the wave 
peaks of our Brain (EEG), in stem cells and in neural microtubules. We also detected these acoustic patterns 
in superconductive materials and Bosonic energy states, that are characteristic for their entangled 
conditions. It stands to reason, that the human brain and thus those of the Greek philosophers and the 
Chinese mathematicians, were hardwired for an acoustical quantum code of resonant coherence that, 
according to our concept, is guiding the cosmos in a scale invariant manner. In this framework, a new 
model and algorithm for human (self)-consciousness is proposed, that involves a 4D superfluid quantum 
scalar phonon information field, that is associated with but not reducible to our brain. This mental 
workspace, at various cosmic quantum scales, is expressed both as individual and collective consciousness, 
and is guiding through alternating coherent semi-harmonic and decoherent (chaotic) wave patterns and a 
typical metric. This dual modality can be positioned in a dynamic toroidal/wormhole geometry. It is aligned 
with a magnetic monopole entity as positioned at the singularity center of the torus and bounded by white- 
and black hole structures. The series of harmonically distributed photon/phonon quantized eigenstates in 
the core of the torus, can be envisioned as a so-called ladder (stairway) system, that bi-directionally 
operates in the toroidal wormhole space via a magnetic type of wave confinement. This ladder structure, 


also reported in modern physics as spin-ladders, may represent the two opposing principles of order and 
disorder, that are in line with the theory of Leibniz and Jung, and various historical described, ladder- 
systems, as well as the “Ying and Yang” of our world. 


1. Introduction 


In recent years, various physical and mathematical models have been proposed that aim to describe 
conscious states and experiences. While the present axioms and metaphysical ideas of such theories have 
been carefully motivated, their mathematical formalism is still poorly understood. A general mathematical 
framework for models of consciousness may be employed in theory-building processes, in which the 
conceptual meaning of different philosophical concepts, including quantum mechanics is included (Kleiner, 
2020). 


Symbols of the Monad as a Self-Sufficient Metaphysical Being and as 
a Basis for Complex Life 


Representations of the Monad 


) 


molecular vibration 


Figure 1: Left: The circled dot was used by the Pythagoreans and later Greeks to represent the first 
metaphysical being, the Monad or the Absolute (In philosophy, the absolute, in most common usage, is a 
perfect, self-sufficient reality that depends upon nothing external to itself. In theology, the term is also used 
to designate the supreme being, see other symbols in left figure). Right: Vibration/oscillation of molecular 
macro-molecules in time, within the cell (purple), as influenced by internal (blue arrow) and external (red 
arrows) electromagnetic fields. 


In a more historical context this paper will look back at the renown knowledge about monads, as studied by 
the Pythagoreans, and later by Leibniz and many others. These theories include their relations with 
mathematics including typical number series and ratios of numbers. It is considered that the knowledge 
about the monads can be extended by making use of modern quantum field theory: so called quantum 
interference theory. This includes the theory of Bosonic and Fermionic elementary particles, the intrinsic 
wave patterns of our biomolecules, cells and brain, as currently analyzed in biophysical research and 
neuroscience, and approached by proper a mathematical formulation (note for example the information 
integration theory). 


The term monad (from Ancient Greek wovac (monas) 'unity', and póvoç (monos) ‘alone’, is used in ancient 
cosmic philosophy to refer to a most basic or original substance. Hippolytus called the first thing that came 
into existence the "monad", which begat (bore) the dyad (from the Greek word for two), which begat the 
numbers, which begat the point, begetting lines or finiteness. As originally conceived by the Pythagoreans, 
the Monad is the totality of all beings and things, has an indivisible origin and equivalentcomparators (Eliot, 
1916). The Monad was also related to number series and to objects of geometry and cosmogony. According 
to Diogenes (Laértius, 2018): from the monad evolved the numbers; from numbers, three-dimensional 
entities, also expressed by a circled dot, see figure 1. The circular form as a circum-punct is an ancient 
symbol represented as a circle with a dot, or void, in the centre, and has been associated with universal 
consciousness. 


The term monad was adopted by the philosophers Leibniz, Bruno, Conway, Dee, Bradley. As discussed in 
Leibniz’s monads and Bradley’s finite centers (Eliot, 1916): Monad was defined as a single indivisible unit of 
action or force, conserving a quantity now equated to energy, that can be associated with aggregates of 
other monads appearing as extended material bodies (Edwards, 2020, 2023). Edwards proposed to search 
for a relation between monads and collective quantum modes of field excitations in condensed matter. 
Collective modes of excitation in condensed matter may ‘inform’ a collective mode (such as an acoustic 
mode), including individual indivisible excitations. Each monad contains, as part of its essential nature, a 
preloaded set of representations of the world. The sequential ‘unfolding’ or ‘playing out’ of these 
representations can be thought of, in the case of minds, as a stream of consciousness. Monads do not 
interact; instead, the streams are coordinated bya pre-established harmony (Samet, 2013). 


Chern and colleagues calculated the indivisible space invariants around 1946, that are topological invariants 
associated with vector bundles positioned on smooth manifolds. Meijer and Geesink found that normalised 
Chern numbers can be related to a pre-established harmony for living molecules and cells, and quantum 
systems based upon twelve topological invariants, multiplied by 2" (n is an integer). A deterministic 
quantum model could be related to quantum entanglement, toroidal space topology, including a 
biophysical model for the effects on life structures, cellular mechanisms, biomolecules, brain and 
neurological function, and quantum chromodynamics of photosynthesis. Later a same pre-established 
harmony could be found for the energy states of quantum materials: Bose Einstein condensates, Einstein- 
Podolsky-Rosen experiments, Photoelectric effect, superconductors, quantum Hall effects and masses of 
elementary particles. The model is a phase-matching of first, second and third harmonics and a connection 
between 1) quantum mechanical patterns, 2) a referential tone scale with 12 pitches, 3) a referential scale 
with 12 colours, 4) normalised Chern numbers (Geesink and Meijer, 2017-2022). 


2. Current Biophysical Models 


2.1. Ordering of Biomolecules 


Ordering in space and ordering of biomolecules occur by means of polarizations of electrical charges and 
waves in response to external and internal alternating electromagnetic fields, and by the application of an 
electromagnetic field to the dielectric, such as biomatter, and leads to different types of polarization 
mechanisms: ionic, interfacial dipolar, atomic and electronic polarizations, see figure 2. There is an order of 


polarization and relaxation mechanisms observed when an alternating electromagnetic field of increasing 
frequency is applied to biological matter: ionic diffusion is observed first, followed by interfacial and dipolar 
relaxation, followed by atomic and electronic resonances (see figures 1 and 2). 
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Figure 2. Left: The “Electrome” of the cell and its organelles, seen as energy flow (green arrows), leading to 
oscillations of polar structures (purple) generating internal EM-fields with discrete coherent wave 
frequencies for cellular communication, through perturbation the 3-D structure and vibratory states of 
macromolecules in the life system. Right: Application of an electromagnetic field to a dielectric, such as 
biomatter, leads to different types of polarization mechanisms: ionic, interfacial dipolar, atomic and 
electronic polarizations (reference Mehrotra, 2018). 


The biological components of living cells, including the solutes dissolved in water, all have their typical 
resonances and spectra, that respond to electromagnetic fields. The dipole relaxation, ionic, atomic and 
electron polarization, and such features in the whole cell are ordered according to their resonant 
frequencies. Endogenous electromagnetic fields are self-generated by internal vibrations of living cellsand 
their constituents play an important role in biological self-organization. External electromagnetic fields at 
sub-thermal intensities can influence the intrinsic endogenous electromagnetic fields and can have an 
impact on conformational states and self-organization of biomolecules (Geesink, 2018d, 2020c). 


An external RF field can modulate and rotate charged and polar molecular structures as well as other 
cellular components of biological materials. The magnitude of these motions depends on the strengthand 
frequency of the field and may be impeded by inertia and viscous forces. The orientation of polarmolecules 
under the influence of external fields usually does not occur instantaneously, but rather follows a time- 
dependent behaviour known as the relaxation process. After the application of an external field, it also 
takes some time for electric charges within the cells and tissue structures to accumulate at their interfaces 
and reach a new equilibrium state (relaxation). Depending on the size/characteristics of polar molecules, 
different types of relaxation processes can take place inbiological tissues. Small, charged particles, such as 


monopolar ions, can respond at frequencies up to at least 10°” Hz, and the association of ions with water 
molecules (solvation) means that the dielectric properties of water, with its large dipole moment, are 
dominant in biological solutions (Sheppard, Swicord and Balzano, 2008). 


2.2. Ordering in Space of Waves and Molecules according to a Proposed Quantum Principle 


The physical principle of ordering an acoustic quantum code can be understood to be a result of quantum 
entanglement. The attractive interaction between charges and waves is mediated by electrons and 
phonons, that are the quantized vibrational modes of the atomic lattice. A meta-analysis of about 800 
different energy patterns of living cells and molecules shows that a typical distribution of frequency bands 
and typicalatomic distances, plays a role and can be put into a proposed unified framework. 


The Acoustic Quantum Code of Resonant Coherence* 
Life Conditions at Exposure to Various EMF- frequencies Frequencies of Bose Einstein condensates 


Band-like Distribution of EMF- frequencies of Life Frequencies for Mass/Energies of Boson 
Elementary Particles 
EMF- frequencies that Either Inhibit or Promote Cancer 
Frequencies of, Solar cells, Semiconductors and 
Frequencies of Spatio-temporal EEG-peaks in Brains of Photosynthesis 
Healthy Individuals and Mental Disorder Patients 
Frequencies of Energy Fluctuations at the Planck 
Infrared Signal Techn. Improves Healthy Conditions in Brain Scale 


Frequency Values for Oscillations in Brain Neuronal Frequencies for Quantum Hall effects 
Microtubules 

Frequencies of Zero-point Energy Oscillations 
EMF-frequencies of Water 

Frequency Values for Gravity waves 
EMF-frequencies of Phyllo-silicates, (Clay- materials) 

Chern-Invariant Metrics Derived from Patterns of 
EMF- frequencies that promote Entanglement Phonon Topology 


Superconductor Energy Gap Frequencies Quantum Energy States of Monopoles Described 
by a Generalized Music Wave Function 


* Geesink and Meijer 2014-2023 i o 
Solar Optical Spectrum irradiance 


Table 1. Various Meta-analyses of frequency distribution of animate and non-animated systems that 
revealed the Acoustic Quantum Code, Geesink and Meijer, 2014-2023. 


A same detailed pattern has been found in about 600 different quantum mechanical experiments for Bose 
Einstein Condensates, Einstein Podolsky Roosen-experiments and superconductors. Typical entangled 
frequencies are the fundamental topologicalinvariants according to a proposed quantum wave equation of 
coherence and describes a toroidal and monopole geometry and involved frequencies in the zone-centre 
modes per unit frequency range. Theequation describes standing waves, along fibre bundles and points and 
typical frequencies located at the surfaces of a nested toroidal geometry, that can be described by an 
equation, and calculated by topological Chern numbers, or called how to distribute ratios of 2/3 into ratios 
%, see Table 1 and 2. In our work we used the term semi-harmonic meaning that of the 12 tones 50% is very 
slightly adapted in order to realize the perfect fitting of the series according to the harmonic relations of 1:2 
and 2:3. This contrasts the so-called equally tempered correction on all 12 values, that is less compatible 
with the geometric (toroidal) representation of harmonics and therefore is not preferred by us. 


2.3. Life Creation and First Life 


An integral evolutionary theory has been published on bioinformatics and the creation of first life 
conditions on the basis of quantum physics and cosmology (Meijer and Wong, 2020). It was shown that 
symmetry breaking from a 5D homogeneous manifold of condensed boson fields, generate 4D photonic 
(electromagnetic) and monopole energies as well as toroidal operator conditions. These are instrumental in 
the formation of essential 3D DNA/RNA dynamic structures via the guided synthesis of nucleobases, their 
layered molecular arrangement, and the resulting wave resonant properties of DNA. The integrated life- 
guiding mechanisms of a toroidal geometry, a monopole geometry and the generalized proposed quantum 
equation of coherent quantum frequencies of ordering, provide a primordial informational quantum coding 
for first life, the universal fabric of reality and the cosmological manifestation of humans as observers and 
participants in the evolution of the universe (Meijer, Wong, Geesink, 2022). 


A Frequency Pattern: How to Distribute Ratios of 2/3 into 1/2 


FactorFlm F2,m F3.m *F4.m F5,m F6,m F7,m = F8,m F9,m F10,m F11,m F12,m 


m=0 1.0000 1.0535 1.1250 1.1852 1.2656 1.3333 1.4142 1.5000 1.5803 1.6875 1.7778 1.8984 Hz 
2.0000 2.1070 2.2500 2.3704 2.5312 2.6666 2.8284 3.0000 3.1606 3.3750 3.5556 3.7968 Hz 
4.0000 4.2140 4.5000 4.7408 5.0624 5.3332 5.6568 6.0000 6.3212 6.7500 7.1112 7.5936 Hz 
32.000 33.712 36.000 37.926 40.499 42.666 45.254 48.000 50.569 4.000 56.889 60.748 Hz 


256.00 269.70 288.00 303.41 324.00 341.33 362.04 384.00 404.54 432.00 455.12 486.00 Hz 


SS REO Ee E Es =< Sa =) 
532.5 505.6 473.4 449.3 420.8 399.5 376.6 710.1 674.0 631.3 599.1 561.0 nm 


Table 2. Examples of values of the proposed Informational quantum code of coupled oscillators and 
calculated examples of coherent frequencies at Hz and light frequencies (further numbers canbe calculated 
by multiplying by 2" (nis an integer). Decoherent or disentangled, or called disorderedwaves are just located in 
between the above-mentioned frequencies of the entangled states at typical frequencies. 


The proposed theory of quantum coherence and decoherence (Geesink and Meijer, 2016) has a relation 
with the ideas and theories of the Pythagorean, and Heisenberg. A similarity has also been found between 
our proposedmodel and the theory of Pythagoras related to a Pythagorean distribution of 12 universal notes 
in a musical tone scale, and calculated Chern numbers. Next to this we have found that brain processes 
measured by EEG and MGC and electromagnetic patterns of living cells can both be related to a quantum 
coherentor decoherent behaviour and described by the same proposed quantum deterministic algorithm as 
forentangled inanimate materials: quantum materials and superconductors (Geesink, 2019a). According to 
Heisenberg (1943): The descriptions of the Pythagorean correspond well with the modern definition of 
mathematics as “the study of patterns in space and time”. The Pythagorean belief that all bodies are 
composed of numbers and that all properties and causes could be expressed in numbers, served as the 
basis for the mathematization of science. In modern quantum theory, there can be little doubt that 
elementary particles are ultimately mathematical forms, only of a much more complex andabstract nature. 


He referred to the same principle: “All things are numbers” is a position attributed to Pythagoras. 


A same detailed pattern has been found in about 600 different quantum mechanical experiments for Bose 
Einstein Condensates, Einstein Podolsky Roosen-experiments, and superconductors. Typical entangled 
frequencies are the fundamental topologicalinvariants according to a proposed quantum wave equation of 
coherence and describes a toroidal and monopole geometry and involved frequencies in the zone-centre 
modes per unit frequency range. The equation describes standing waves, along fiber-bundles and points 
and typical frequencies located at the surfaces of a nested toroidal geometry, that can be described by an 
equation, and calculated by topological Chern numbers, or called how to distribute ratios of 2:3 into ratios 
1:2, see Table 1 and 2. 


2.4. Harmonically Scaled Bio-information Data 


Coherent (healthy) and Decoherent (unhealthy) EMF States frequencies were shown to be positioned in a 
alternating band-ike frequency pattern with green and red point values (in Hz), derived from experimental life studies in which 
cell systems are exposed to EMF excitation of various frequencies. 


Our proposed model shows that the overall resonating spatio-spectral states of living cells and molecules, 
including brain cells, can be described by an alternating pattern of quantum coherent and decoherent 
frequencies. Healthy states are quantum coherent and approach a global quantum coherence of 1.0, while 
unhealthy states are decoherent and cause a decrease of coherence. In fact, the cornerstone of our work is 
an extensive meta- analysis of about 750 articles from 1950 to 2023, dealing with endogenously measured 
and exogenously applied electromagnetic field frequencies in tissues, cells and biomolecules. This analysis 
unequivocally showed band patterns of beneficial (stabilizing) or detrimental (destabilizing) EMF 
frequencies of the experimentally chosen electromagnetic fields in the sub-Hertz till Peta Hertz region as 
exposed to or within in a large varietyof vitro and in vivo life systems. Even the pattern of destabilizing and 
unhealthy biological effects fit with quantum behavior that is adequately described by a second equation. 
The stabilizing electromagnetic field effects (Geesink and Meijer, 2018a; 2018b) were observed in a 
widespread health and disease window and related therapeutic measures, and see for the healthy states 
the green points, and for the unhealthy states the red points in figure 3. 


The observed pattern of alternating spatio-spectral eigenmodes has also been shown for the many 
analyzed frequency patterns of EEG’s, MEG’s, MIR’s and electromagnetic exposures of brain cells, glands 
and neurons in vitro. The EEG- and MEG- studies of healthy persons show a global quantum coherence of 
0.90-1.00, see figure 4. In this framework a new quantum principle has been proposed and discussed in the 
context of the nature of brain processes and is called an equation of quantum entanglement: E,= ħ wre 273", 
or earlier called a Generalized Music scale by Meijer, or Geometric Musical Language (GML) by 
Bandyopadhyay, or General Music Code by Wong, showing the general recognition of this musical, or sonic 
principle. 


2.5. Spatio-spectral Eigenmodes of Brain Waves and Neurological System 


Analyses of about 120 different studies of brain frequencies, related brain measurements, brain 
stimulation, rTMS applications, learns that all the measured and/or applied frequencies and frequency 
patterns can be positioned in the proposed spectral modes of eigenstates, including the positioning ofthe 


decoherent states, as described by the proposed quantum equations. The model of spatio-spectral 
eigenmode brain waves can be related to healthy states, that are coherent, or to unhealthy states, called 
decoherent and can be substantiated by analysing the measured frequency patterns of EEG’s and MEG’s 
(Geesink, 2022a; Meijer, 2023) and see figure 4 and 5. 


The Geesink/Meijer Acoustic Quantum code of Resonant Coherence Interference 


Life EMF frequency distribution 
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Math. of the code: 


qm 
Coherent bands: E, =h2 3 

(0.5 log En + 0.5 Log En+1) 
Decoherent bands: E, =10 


E : Energy distribution, h: reduced Planck’s constant; q = n + p; n: series of numbers: 0, 0.5, 2, 4, 5, 7, 8, -1, -3, -4, -6, 


7; m: series of integers: 0, 1, 2, 3, 4, 5, -1, -2, -3, -4, -5; p: series of integers: <-4, -4, -3, -2, -1, 0,1, 2, 3, 4, 5, 6, > +52. 


Distribution of Spatio-spectral Eigenmodes 


OEE 


Invariant Chern numbers: 1.0000, 1.0535, 1.1250, 1.1852, 1.2656, 1.3333, 1.4142, 1.5000, 1.5803, 1.6875, 1.7778, 1.8984 


Figure 3: Normalized frequencies (Hz) and Numbers of informational quantum code. Measured/applied 
frequency data of living cells systems that are compatible with life conditions, or health-sustaining or health 
improving (coherent data and zones: green) and measured/applied frequency data of living cells systems 
that are detrimental for health (disordered data: red) versus calculated normalized frequencies. Biological 
effects measured following exposures or endogenouseffects of living cells in vitro and in vivo at frequencies 
in the bands of Hz, kHz, MHz, GHz, THz, PHz. Green triangles plotted on a logarithmic x-axis represent 
calculated normalized (Hz) health- sustaining frequencies; red triangles represent calculated health- 
destabilizing frequencies. Each point indicated in the graph is taken from published biological data. For 
clarity, points are randomly distributed along the Y-axis (Geesink, 2021). 


An electromagnetic information toroidal/monopole field theory is proposed in the present paper, that is 
quantum physically integrated in the description of brain function and conscious states, and regarded as 
causally active information, encoded in the brain’s global electromagnetic (EM) field, (see Meijer and 
Geesink 2017, Mc Fadden, 2013;2020 and Pockett, 2014). This EMF brain concept is related to an intrinsic 
oscillation algorithm in space, rather than in time, acting in our entire neurological system as an 
electromagnetic global workspace that provides functional brain center connectivity based on harmonic 
vibratory activity (Atasoy, et al., 2018). 


The present articulation of “quantum biology” in crucial processes of photo-synthesis, and animal 
navigation, in wet and warm temperature conditions, reveals an emerging field, at the border between 
quantum physics and the life sciences. This strongly confirms the idea that quantum events play a non-trivial 
communicative role between the billions of neuronal cells and other cell types in the human brain. Because 
the brain is a complex, non-linear and rather complex system, with high sensitivity to small fluctuations and 
perturbations of internal and external nature, it is likely that it can amplify microscopic and macroscopic 
quantum effects through attractor-like wave organization (Jedlicka, 2017, Keppler, 2016; 2020; 2022). 
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Figure 4. Spatio-spectral eigenmodes; example of an EEG spectrum (black line) with its quantitative EEG 
approximation in terms of band powers, given by the areas of the gray bars (reference Van Albada, 2013) 
(Remark Geesink: coherent states: green lines; transitions states between coherent and decoherent: yellow 
lines; decoherent states red lines). For example: rTMS is applied at typical or nearbycoherent frequencies at 
0.5, 0.75, 1, 5, 6, 8, 9, 10, 15, 17, 20, 25 Hz and related to the found antidepressant effects, depicted by 
purple blocks); Nearly all positions of the proposed algorithm are present in the brain waves of human 
beings, analysed in the band of 2 till 45 Hz (Geesink: coherent states according to proposed quantum 
algorithm: green lines; decoherent states: red lines; transition zones: orange lines). 


In line with this, the discovery of warm temperature quantum vibrations in microtubules, inside brain 
neurons, by the research group led by Bandyopadhyay suggests that EEG rhythms also derive from deeper 
level microtubule vibrations (Agrawal, 2018). The collective behavior of neurons, summed up crudelyas the 
mean field (EEG and MEG) is a blend of rhythms. Neuronal networks in the mammalian cortex generate 
several distinct oscillatory bands, covering frequencies from< 0.05 hertz to > 500 hertz. These neuronal 
oscillators are also linked to the much slower metabolic oscillators. The mean frequencies of the 
experimentally observed oscillator categories form a linear progression on a natural logarithmic scale with 


a constant ratio between neighboring frequencies, leading to the separation of frequency bands (Buzsaki, 
2009). 


As mentioned above, an algorithmic pattern of our brainwaves has been proposed, that shows a diagnostic 
capability to classify a measure of healthy and unhealthy behavior by analyzing the pattern of brain waves 
relatedto discrete frequencies and amplitudes. The analyzed discrete frequencies fit in a coherent or ina 
decoherent frequency pattern and has been substantiated by a quantum physical model about phase- 
synchronisation of the spectral lines of EEG (Electroencephalography) and MEG (Magneto- 
encephalography). Phase-synchronization and spatio-spectral eigenmodes have been shownfor our brains 
and can be described by a discrete distribution of energy: En= A Wrer 2”? 3™. 


The model shows that the overall resonating spatio-spectral states of living cells and molecules including 
brain cells can be described by a combination of quantum coherent and decoherent frequencies. Healthy 
states are quantumcoherent and approach a global quantum coherence of 1.0, while unhealthy states are 
decoherent andcause a decrease of coherence. The proposed model of spatio-spectral eigenmodes has 
been substantiated by analyzing the many measured frequency patterns of EEG’s and MEG’s, and 
electromagnetic exposures of brain cells, glands and neurons. The EEG- and MEG studies of healthy persons 
show a global quantum coherence of 0.90-1.00. Unhealthy subjects show a decrease of coherence, and an 
increase of decoherence. ADHD subjects show a decrease of coherence from 1.0 to 0.83. During epileptic 
seizure, the coherence of participants is reduced from 0.94 to 0.75. Depressed patients have a lower 
coherence than healthy persons: 0.77 - 0.88, autistic persons show a lower coherence of 0.50 till 0.75, 
patients with severe psychiatric disorders show a coherence of about 0.59, and participants during 
anesthesia show a level of 0.25. The overall results show a presence of an informational quantum code, a 
direct relation with the eigenfrequencies of biomolecules and a molecular code-script, which supplies 
information to realize biological order in life cells and substantiates a collective Bose-Einstein type of 
behavior. Analyses of about 130 different studies in the frequency range of 0.01 till 350 Hz, kHz, MHz, and 
THz related to healthy states and to unhealthy states: Ischemic stroke, Epilepsy, Alzheimer and Parkinson 
among others, show that unhealthy frequency states are always positioned just between healthy frequency 
states. Unhealthy states can be turned into more healthy states by applying frequencies just located at the 
so-called coherent (healthy) states (Geesink, 2023). These studies deserve a follow-up with larger groups of 
patients, yet the observed trend may indicate that a dedicated diagnostic application, with a solid 
mathematical treatment of the data as well as more sophisticated statistical analysis could evolve in the 
future. 


Of note, it stands to reason that harmonic coherent frequencies in brain activity were to be expected, since 
the building blocks of life are atoms and molecules and, like all natural elements, are multiples of the cores 
of the Hydrogen(proton/neutron/electron) and its precursor Protium (hydrogen without the neutron), 
which both are abundantly present in the cosmos. We have earlier shown that both these composites are 
of a primordial character, representing the first stable particles at the initiation of the Universe, that even 
may underlie gravitation (Meijer and Bermanseder, 2024). The particular primordial origin of quantum 
fluctuations was confirmed by us earlier (Meijer, 2023), revealing Zero-point energy oscillatory frequency 
values, the Solar light frequencies spectrum, including its color spectrum of the visual part (Fig. 2), and 
more recently, the frequency distribution of gravitational waves, that all showed a very similar frequency 
band structure (Meijer, 2023, Geesink 2023). This indicates that the harmonic quantum oscillator should be 
regarded as a fundamental phenomenon in nature and that its inherent frequency spectrum should be 
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present in both inanimate and animated systems, as indeed revealed by us in multiple reports (see Table 1) 
and figure. 8. Since our brain is build up from the same basic core elements, mentioned above, as present 
in its atoms and molecules, exhibiting the fractal quantum oscillator frequencies, the integral Electrome of 
the brain will seek the lowest energy state, generating coherent EMF fields by resonant interaction of its 
components (Frohlich, 1995). 


2.6 Music and the Brain 


Repetitive transcranial magnetic stimulation(rTMS) has been reported to modify brain oscillations and the 
periodic electromagnetic force generated during rTMS can result in local entrainment of biologically 
relevant rhythms, mimicking frequency specific oscillatory activities. Potential differential effects occur at 
typical frequencies: 0.50, 0.75, 1, 5, 6, 8, 9, 10, 12, 15, 17, 20, 25, 40 Hz, that are equal or approach the 
proposed algorithm, and fit with the eigenstates (eigenfrequencies) described by the proposed equation of 
coherence. The coherent and decoherent (chaos-like) frequencies can be aligned at a frequency scale and are 
arranged according to an alternating ordering positioned at a toroidal geometry, while transition 
frequencies are located just in between the coherent and decoherent frequency zones. The overall results 
show apresence of an informational quantum code and a code-script, which supplies information to realize 
biological order in life cells and substantiates a collective Bose-Einstein type of behavior, see fig’s 5 and 6. 


Sigawi et al, 2024, discussed the current models of consciousness, and stated that the brain basically is a 
system, in which coherent wave activity can largely constrain disorder to simulate future outcomes. Fractal 
shapes indicate the proximity of a balance between order and disorder and acts by both bottom-up error 
correction and top-down perceptual predictions. 


A next step of the proposed parallels between quantum mechanics and mind/body dualism were drawn by 
the founders of quantum mechanics including Erwin Schrödinger, Werner Heisenberg, Wolfgang Pauli, and 
Niels Bohr. Bohm stated that consciousness and our brain are not only present in animate life forms but also 
in typical inanimate matter since energy, space, time and consciousness are not separate aspects. Seventy- 
seven years ago Schrodinger the physicist that initiated quantum mechanics postulated that ‘LIFE’ is also a 
quantum phenomenon (Schrödinger, 1944; Kauffman, 2020). 
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The Major Effects of Music on the Brain: Harmonic Vibratory Healing and Acoustic Learning 
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Figure 5: A: The octave hierarchy in music generates spherical sound waves (B) that after sensing produces 
typical NMR activity patterns in brain (C), that seem to be related to patterns of perceiving language. D: the 
particular tones correspond to toroidal energy distributions; Right: various anatomical parts of the brain 
involved in the perception of music 


Yet, this connection is still unanswered. The empirical demonstration of slowly decoherent and controllable 
quantum bits in neurons connected by electrical or chemical synapses, or the discovery of an efficient 
quantum algorithm for computations performed by the brain, would do much to bring these speculations 
from the ‘far-out’ to the mere ‘very unlikely’ (Koch, 2006). Yet, the present advances in Quantum Biology 
speak a very different language, since they convincingly demonstrated distinct quantum aspects in warm 
and wet conditions such as photosynthesis and geomagnetic guiding of bird navigation. 


By moving from the nonlinear dynamics of the electrochemical processes in neural networks, the brain can 
escape chaotic behavior. A model has been proposed in the framework of open quantum systems theory 
without appealing to the state’s collapse and dynamics of the state of psychological function can be 
described by a quantum master equation (Khrennikov, 2020). A molecular code-script, which supplies 
information to realize biological order in life cells may play a role. Information can be processed at the 
quantum level orders of magnitude more rapidly than it can be processed classically, and quantum systems 
make use of phenomena such as superposition, entanglement and tunnelling to enhance their performance 
(Davies, 2005). Tegmark, 2015, claimed that any quantum coherent system in the brain would undergo 
effective wave function collapse due to environmental interaction long before it could influence neural 
processes (Tegmark, 2015). 


12 


The Fractal Holographic Resonant Connection of Brain to Information at the Planck Scale 


Figure 6: The cosmic connection (A) of the brain neuronal networks (B), with quantum-foam rimple-type of 
Information vibration at the Planck Scale and vice versa (B and E), via tubulin oscillatory waves (C), that 
through nested toroidal geometry (D), undergo downscaling up to the Planck scale (D),where Superposition 
of wave rimples is mediated by quatum gravitational induction, initiating the process of Objective Wave 
Reduction( OR) in neuronal systems, leading to conscious moments (adapted from Hameroff and Penrose, 
2016). 


Moreover, information can be processed at the quantum level, orders of magnitude more rapidly than it 
can be processed classically, and quantum systems make use of phenomena such as superposition, 
entanglement and tunneling to enhance their performance (Davies, 2005). Yet this criticism was clearly 
answered by Hameroff at al. Also, Baumgratz distinguished between coherent and incoherent operations 
and established the maximally coherent state as the element from which all quantum states (mixed or 
pure) can be generated (Baumgratz, 2014). 


2.7. Mind and Matter: Cosmic Perspectives 


Neuronal entrainment is a term used to describe the properties of brain oscillations, how they synchronize 
their periodicity and rhythm through interaction(s). During this process frequencies of oscillations resulting 
from the synchronous electrical activity of neuronal ensembles can be synchronized to the periodic activity 
of, for example, an internalor external stimulus or event. Neurons can sense Ghz and THz resonances and 
responses of cortical slices of the adrenal gland are at terahertz frequencies and power densities of 0.3-1.0 
micro-Watt/cm2 (Pikov, and Siegel, 2010). Nonlinear acceleration is involved in shaping the rhythmic 
response of a proposed modelled network. Such nonlinear acceleration of spontaneous and synchronous 
oscillatory activity in a neural network occurs in regimes of intense, high-frequency rhythmic stimulation 
(Herrmann, 2015). Oscillatory activities are supposed to be generated not only in microtubules located 
inside neurons, but also in many protein complexes in the cell, that is, in a fractal setting expressed in 
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circular and periodic modes in fractal layers. The resonance frequencies show a characteristic topological 
pattern, self-similar triplet resonances at certain resonance frequencies, and supports the hypothesis for a 
scale-free information integration in the brain from molecular scale to cognition. This would mean that 
exchange of information depends upon geometry, i.e., without losing the angular features of the geometric 
shape over a time domain of 10° order in time scale (Agrawal, 2018). 


A further step in brain neurobiology, towards the understanding of consciousness formation, is the 
research of quantum laws' effects upon neural network functions. This topic takes its basis and its support 
from current quantum neurobiology. It comes from the idea that if quantum physics is involved in the 
normal working of the brain, diseased conditions of the brain such as depression, anxiety, dementia, 
schizophrenia and hallucinations can, in principle, also be related by quantum physical aspects. A general 
classification has been earlier made for the quantum brain theory (Atmanspacher,2011;2012). The 
particular aberrations of scale-dependent emergent phenomena during quantum thermo-field phase 
transitions and other barriers to Bohmian holism, may be important in multiple forms of mental illness 
(Zizzi and Pregnolato, 2012). The quantum logic of the brain (or simply, the quantum mind), is a dedicated 
language of the brain, in which the physical processes occurring in the brain, (at least partly), can be 
described by principles of Quantum Mechanics (QM). Here one deals with a communication system 
instrumented made by a finite and fixed number of wave/particles, including photons and phonons that 
provide an extremely rapid signal transduction far exceeding normal neurotransmission, that is if quantum 
states are sufficiently protected. It is generally supposed that the interaction with the environment can 
induce decoherence of quantum processes, that predicts the occurrence of a more classical 
neurotransmission system, described by classical logic and responsible for the usual physical outcomes of 
mental processes (Zizzi, 2012, 2013). The quantum involvement in brain function should therefore be seen 
as a functional addition that enables very rapid signal transduction and connectivity but does not negate 
the classical neuro-humoral mechanisms. 


Quantum coherence (the subtle correlations) represents the entanglement that gets dispersed in the whole 
universe through interaction with other systems, amounting effectively to decoherence (Sabbadini, 2019). 
Quantum coherence (the subtle correlations in space and time) generated by entanglement and getting 
dispersed in the whole universe, is perturbed through interaction with the environment to 
producedecoherent states (Sabbadini, 2021). A hypothesis was earlier proposed by us that the brain is 
exposed to typical coherent electromagnetic fields in the form of discrete electromagnetic waves, that can 
promote healthy conditions (Geesink, 2021a). It was postulated by Meijer and Geesink, 2017, that 
consciousness in the whole universe arises through scale invariant coupling of various energy fields and can 
be modeled by nested toroidal geometry embedding monopole activities. In the brain of humans and 
neurological system of various other species, this takes the form of a holographic workspace, that collects 
and projects active (meaningful) information in a ”brain event horizon”, representing an internal and fully 
integral model of the self. This brain-supervening workspace is instrumental in the conversion of chaotic 
and decoherent wave energies into attractor type/standing waves, as a basis of action. To coordinate this, 
the neural system employs soliton and photon resonances that guide the related cortical template to a higher 
coordination of reflection and action as well as network synchronicity, as required for conscious states. 
We suggested earlier that the fractal human brain resembles personal aspects (Meijer, 2014) and that 
consciousness in the universe may be scale-invariant (Meijer and Geesink, 2017). The latter does not imply 
a distinct material fractality in the cosmos, but rather self-similarity in the flux of information. The following 
cosmic features are at stake: 
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The Role of Gravitation and Cosmic Connection in the Creation of Life 


The Cosmos/ Planet Earth/ Life Connection 
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Figure 7: The cosmic context of planetary life creation, as guided by a primordial acoustic quantum code of 
quantum fluctuations. Right: Apart from ZPE field EMF oscillations, gravitational waves may also 
participate, of which the wave spectrum can now be measured by advanced technology and revealed in the 
Cosmic Microwave Background polarization, both exhibiting the frequencies of the acoustic quantum code 


- The observable universe contains 100 billion galaxies, while the human brain contains about the same 
number of neurons and non-neuronal cells. 

- Visually, satellite technology reveals the typical structure of cosmic filaments and clusters of galactic 
composites, a picture that is supported by computer simulation of the cosmic web, that surprisingly shows 
similarities at microscopic inspection of cross-section of the fore-brain tissue. One observes quite similar 
structure of filaments (neuro-filaments of white matter of the connectome, with neuronal and other cell 
type connections versus cosmic macro-filaments with condensed ordinary matter clusters), reflecting the 
embedded galactic bodies (cells of organized galaxies). The cosmic web thus consists of all the stars within 
galaxies, gasses, star dust, water and dark matter in the universe. 


- Both networks seem to exhibit a similar power spectrum of acoustic and gravity wave activities: this 
defines the quantum fluctuations of the particular structures, or as some researchers described: “it tells us 
how many high-frequency and low-frequency notes make the peculiar spatial melody of each image.” 

- The cosmic web and human brain, superficially, have a similar complexity. This was also approached 
estimating the minimal size of a computer program that could predict the behavior of such a network. In 
other words: “the entire life experience of a human individual can be encoded into a holographic spacetime 
image, that may mimic typical aspects of the complex composition and distribution of galaxies in our 
universe,” write the particular researchers (see Fig. 7), suggesting a resemblance of neuronal networks and 
the cosmic web structures as reported by Vazza and Feletti, 2017: This idea seems also in line with the 
possibility to conceive the universe as a neural network (Vanchurin, 2020). Our brain, tentatively, may 


I“ 


therefore represent a fractal “mirror image” of our Universe. 


2.8. Relation between Cosmometry and the Primordial Universe 
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In the book of Marschall Lefferts, 2019, related to Harameins institute, titled: “COSMOMETRY — EXPLORING 
THE HOLOFRACTAL NATURE OF THE COSMOS”, he writes: “Information encompasses (quite peculiarly for 
the purely materialistic sciences), Intelligence and Consciousness. Just as the Electromagnetic and Acoustic 
attributes are universal in their spectral potential, so too is Information. In fact, given that electromagnetic 
and acoustic like waves are fundamental information carriers in the cosmos, it is safe to say that 
information (and therefore intelligence and consciousness) is present everywhere throughout the entire 
cosmic phenomenon. We can do so across a scale spanning outward to the expanse of the known cosmos 
and inward to the structure of atoms, and at every point there is information. Perhaps an essential finding 
relating a music’s analogue semi-harmonic resonance system to emergent properties in the cosmos is 
presented in the research of Dirk Meijer and Hans Geesink from the Netherlands. Through meta-analysis of 
over 500 scientific papers dating from the 1950’s to the present, Meijer and Geesink, 2014, came to 
identify what they call an “algorithm for coherent life processes” that produces a set of frequencies 
spanning 127 octaves of electromagnetic and acoustic waves that are found to be “life-sustaining, that is, 
they support healthy cellular functioning”. He writes further: The research and theories presented by 
Geesink and Meijer offer an in-depth analysis of the ideas presented here are worthy of consideration”. 


2.9. Is the Quantum Code of Resonant Coherence related to Energy Fluctuations at the Planck 
Scale? 


Meijer and Wong, 2020; 2021, have pondered about the question if their Musical Quantum Code (framed 
by Wong et al., 2019, as the piano keyboard pattern), is of a primordial character. Primordial may imply 
that this information was already present in the 5D homogeneous manifold as discrete phonon oscillations, 
to be seen as code of quantum fluctuations. We have proposed that this pattern influences the further 
unfolding of reality after symmetry breaking from 5D to 4D, and for instance guides the graded 
temperature lowering in distinct phases, leading to gradual formation of elementary elements and atoms. 
One can see this as a gradual unfolding of information guided by the supposed acoustic quantum code of 
resonant coherence that is also instrumental in the creation of first life and biological life as we know it. The 
latter was described in the recent book of Chow et al., 2022. In addition, we have published earlier that the 
Acoustic quantum code (the general musical system also proposed by Wong), can also be revealed in the 
energy distribution of experimentally measured Zero-point energy oscillations as well as being compatible 
with the energy distribution of Bosonic activities, and more recently, can be detected in the distribution of 
the currently measured values of Gravitational waves. Collectively this may point at a general background 
of vibrational information, that both contains coherent and decoherent frequency bands, through which 
both of its aspects may be instrumental in the whole fabric of reality. The obvious question is what the 
origin of this phonon/photon energy distribution pattern is and how it was and is expressed in nature from 
the beginning. Meijer, 2023, has speculated earlier that this scale invariant information is basically 
expressed at the Planck scale, that indeed was earlier described as a sea of discrete standing waves quanta 
(framed as quantum foam) by Planck and his colleagues around the year 1900, that in fact implied the start 
of quantum mechanics. 


An important question arises: is our musical quantum code fundamentally expressed at the Planck scale, 
and is it therefore revealed at the various levels of nature described above ina scale invariant manner? 


Geesink, 2024, recently, forwarded a preliminary paper on black body radiation frequencies related to the 
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Planck geometry and claimed a 95% fit with the Acoustic Quantum Code Scale Hz values, this after 
renormalization based on a geometry based semi-harmonic algorithm according to octave hierarchy using 
the 24n factor and the 12-band pattern of coherence/decoherence. It is proposed that the derived scalars: 
geometric patterns and 12 fundamental invariant lengths describe the many measurements in quantum 
physics, and in biophysics (about 2000), can be expressed in typical discrete length units, that might be 
called Geesink/Meijer length units and are universal (Geesink, 2023). At the Planck scale, the predictions of 
the Standard Model, quantum field theory and general relativity are not expected to apply; Planck units have 
little anthropocentric arbitrariness, but do still involve some arbitrary choices in terms of the defining 


constants (https://en.wikipedia.org/wiki/Planck_units#Planck_ length). 


Is it possible, therefore, that a geometry based semi-harmonics and not a classical harmonic Planck scale, as 
proposed by Planck oscillation frequencies of standing waves, underlies the Acoustic (musical/phonon) 
Quantum Code, revealed in our common work and that both are primordial phenomenal (dimensionally 
5D/6D)? If so, as a quantum mechanical principle this may require a quantum observer and may be 
envisioned as being initiated by an “eternal or omnipresent state”. Alternatively, the “pre-big bang” events 
might be inherited from a previous version of our universe (Cyclic/Bounce model) of the Universe, as 
suggested by Penrose, 2010 and Steinhardt, 2007. 


In this sense, the conception of a living system extends beyond the normal considerations of only the 
biological organism (e.g. evolution and synergism are not merely products of the biosphere but are present 
in the interactivity of systems in general, leading to the emergence of the biosphere) and properties of 
sentience and awareness are involved in the directed (non-random) generic evolution of matter and the 
universe. They view the brain and neurological system as components of an integrated fractal antenna 
system interacting with a universal meta-cognitive holographic structure, just as in the Unified Space- 
memory Network model of Haramein et al, 2016. In both models, the zero-point energy field [ZPE] is 
considered to be a prime information transfer of energy, matter and consciousness. They reference the 
torus and monopole structure as the functional structure of the field-receptive mental workspace, stating 
“consciousness in the entire universe arises through, scale invariant, nested toroidal coupling of various 
energy fields.” The prime cosmometric form of flow process, the torus, is integral to the interaction 
between physical biological systems and the individual and universal domains of consciousness (Meijer and 
Geesink, 2017; Meijer et al, 2020. If we include this principle of emergent wholeness into models of 
cosmogenesis, biogenesis and the advent of self-awareness, the progression of evolution towards sentient 
beings shows a synergetic outcome of an innately unified, intelligent and self-reflective cosmic energy- 
matter-information system, as also treated in Haramein’s “The Unified Space-memory Network” paper 
(Haramein et al., 2016). 


3. Physical EMF Frequency Distribution Patterns 
3.1 Introduction 


In the 20th century, the standard model of physics, about the structure of matter and its building blocks, 
the elementary particles, was developed. This model, at the micro level, includes quantum mechanical 
theory. However, quantum mechanics is not compatible with the description of the macro world of the 
Universe, as described in Einstein's cosmological Theory of Relativity. There are now attempts to developa 


"theory of everything" that would include modeling of the cosmos and quantum micro-world ina single set 
of equations. One example of this is the so called, “Super String theory” or,even better, its successor the M- 
theory that even assumes at least 10 dimensions. The basic idea of the String theory is, that the real 
building blocks of elementary particles, such as electrons, protons, photons and quarks, are much smaller 
elements that can best be described as a sort of tiny strings or loops that vibrate at different frequencies in 
a discrete manner. This theory implies that at the smallest physical level can be conceived of as an assembly 
of vibrating entities. 


In addition, quantum physics tells us that material particles, at the same time, can behave as oscillators 
(waves), by which they can produce a sort of poised state of waves/particles. Interestingly, particles that 
belong to each other in term of their properties (e.g. their polarization and rotation or spin) can be 
correlated about each other over huge distances: if one changes the spin of one particle, the paired particle 
spin is altered too to maintain their system integrity. This phenomenon termed “quantum entanglement” 
was characterized by Einstein as “spooky action at a distance.” Thus, the structure of reality may be more 
flexible and intricately interconnected over vast distances than classically thought. Nature can therefore be 
seen as an enduring interaction of waves/particles carrying their inherent physical status information. 
System information state exchange is not only used for a deeper form of intra-system coordination, but 
probably also for the creation of interpretive meaning by conscious observers (Meijer and Geesink, 2017; 
Meijer, 2023). 


Quantum entanglement formulated by quantum physicists, such as David Bohm, provided a reason to 
postulate a "quantum wholeness", an idea that expresses the concept that everything in the universe is 
connected ("entangled”) (Meijer et al., 2021; Meijer and Ivaldi, 2021). Yet, these aspects of reality are 
hidden from our ordinary perception. Instead, our individualconsciousness is so dominated by the accepted 
normal but overwhelming sensory input, that we are rarely aware of this kind of connectedness. According 
to Bohm, such quantum phenomena are hidden due to fact that they are part of an underlying unseen 
quantum information field, called the implicate order, that is always present and manifests itself 
everywhere (and thus has a non-local character), while others termed this a Universal Field of 
Consciousness (Meijer, 2016). 


Such a universal quantum field may do so through the exchange of information energy that is continuously 
allocated in a universal dynamic process. Building and decomposition of matter are, in fact, caused by 
absorption and release of (virtual) photons, and animate and inanimate matter is composed of quantum 
entangled and disentangled waves that resonated in 3D as well in 4D by the entrance of aso-called Zero- 
point energy field. These waves of this 3 and 4D-field can in this manner also provide an information 
exchange between the physical 4D-space field and the non-zero local field to which they belong by the 
phenomenon of resonance. The central message is that nature is guided by a discrete pattern of 
electromagnetic frequencies, as expressed in photon/electron (polariton) and phonon/electron (polaron or 
soliton) activities. This guiding is based upon a quantum interference principle, that shows a coherence 
(order) as well as a decoherence (disorder) principle that is coupled to entanglement. It acts in a local and 
non-local way and is embedded in a toroidal and a monopole geometry. 


Recent studies of Wong and Chow (2021 a, b), describe symmetry breaking of condensed (charge neutral, 
massless) bosons from the 5D informational manifold. A unified theory has been proposed of quantum 
mechanics, and gravity that is based on a multi-connected toroidal space combined with a monopole 
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topology, in which each state of the ordinary quantum system encodes the information about the state of 
the higher-dimensional gravitational system. Space-time is created out of quantum processes themselves at 
the subatomic level and emerges like a hologram out of information stored inthe entangled quantum states 
of elementary particles. Einstein’s equation links matter to gravity and his formula E = mc? links matter to 
energy. It is proposed that the nature of quantum gravity is a manifestation of quantum entanglement, has 
a local and non-local nature and is mediated by wave- functions of bosonic and fermionic elementary 
particles supported by a vacuum field. The particular mathematics can be described by two quantum wave 
equations: one for the coherent quantum states and a second for the incoherent quantum states (Wong 
and Chow, 2020, 2021; Meijer and Wong, 2022; Geesink, 2022). 


3.2 Ordering in Space According to a Proposed Quantum Principle 


The physical principle of ordering can be understood as a result of both quantum gravity and entanglement. 
The attractive interaction between electron and proton charges is seen as a primordial phenomenon. It was 
shown that creation of Gravity/Dark Energy can be envisioned as the result of primordial electron/ proton 
pair production that induces left and right-handed vortices in a superfluid quantum space/lattice. These 
bipolar pairs become associated with sound particles or phonons. This process can be described by toroidal 
geometry in the form of phonon-fermion quasi-particles or polarons, in which the dual positive/negative 
charged pairs generate a Bi-polaron structure. In a similar manner, positron/anti-proton pair interaction is 
conceived, adding the aspect of anti-matter to the dynamic model (Meijer and Bermanseder 2023). This 5D 
process starts with discrete oscillations of Goldstone bosons and after 5D to 4D symmetry breaking, 
generates both fermions and monopoles in a toroidal setting, as the building blocks for creation of 
inanimate and, finally, also animated systems (Meijer and Wong, 2021 and 2022). Interestingly, distinct 
harmonic frequency patterns have also been found by us for energy states of the known Bosons and Bose 
Einstein Condensates, (Geesink, 2020b), as well as for the EMF-mediated promotion of (Einstein Podolsky 
Roosen, EPR) degree of entanglement (Geesink and Meijer, 2018b). Thus, typical entangled frequencies are 
the fundamental topological invariants, according to the proposed quantum wave equation of coherence. 
The latter describes the density of states (DOS) of a system related to the involved types, numbers, and 
frequencies in the zone-centre modes, per unit frequency range. The coherence equation describes 
standing waves, along toroidal fiber bundles and points and the related typical frequencies can be located 
at the surface of a nested toroidal and monopole geometry. This toroidal pattern can again be described by 
a harmonic equation mentioned above, and calculated by topological Chern numbers, or called how to 
distribute ratios of 2:3 into ratios 1:2, (Geesink, 2022f). 


3.3 The Geometry of Nested Torii: Trajectories, Spectra, Lines and Points 


Inthe framework treated above, a novel integral quantum principle could be formulated on the basis of 
quantum harmonic oscillators, that has been applied in the contextof biophysics of life processes, including 
the nature of brain-wave electric processes that, at the same time, can be conceived as equation for 
quantum energy manifestations of physical processes such as energies of elementary particles, bosons, and 
their condensates, frequencies that promote superconductive properties and entanglement conditions: all 
being characterized by the equation for wave coherence of harmonic frequency distribution: En= ħ Wrer 2° 


3™, previously called the GM-scale by Meijer et al. 2020, the Geometric Musical Language (GML) by 
Bandyopadhyay (2020), or the General Music Code by Wong et al. (Meijer and Wong, 2022; Geesink, 
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2022d, 2022e, 2022f) and, at present, framed as the “Acoustic Quantum Code of Resonant Coherence”, in 
which the term resonant points at the construction of coherent wave fields that provide the energy guiding 
and connectivity that is typical for life systems (see also figures 1, 2 and 3). 


3.4 Bose Einstein Condensates and Magnetic Monopoles 


Bose-Einstein condensates of electromagnetic waves can be used to emulate the hypothesized magnetic 
monopole. Monopoles, in so called condensed matter systems, may afford a way to understand “magnetic 
excitations” in the same way as electronic excitations arise and quantified (Rajantie, 2016). Numerous 
theoretical investigations and hitherto performed experimental searches, have followed Dirac’s, 1931 
development of a theory of monopoles consistent with both quantum mechanics and the gauge invariance 
of the electromagnetic field. The existence of even a single Dirac magnetic monopole would have physical 
consequences explaining the quantization of electric charge (Ray, 2015). It has been demonstrated that 
controlled creation of Dirac monopolesin the synthetic magnetic field produced by a “spinor” Bose-Einstein 
condensate is possible. The quantum theory of magnetic charge started with a paper by the physicist Paul 
Dirac in 1931 (Dirac, 1931). In this paper, Dirac showed that if any magnetic monopoles exist in the universe, 
then all electric charge in the universe must be quantized (Dirac quantization condition). The electric charge 
is, in fact, quantized, which is consistent with (but does not prove) the existence of monopoles (Littlejohn, 
2007). 


The monopole potential can be the result of extending the space-time homogeneous manifold to 5D. In 
electrodynamics, given in the homogeneous 4D Maxwell manifold, energy is carried by photons or 
phonons, emitted from a charged current, which is absent in the homogeneous 5D manifold. Hence, 
although the monopole Bosons carry energy, we describe this 5D space-time of the Universe as Dark Matter 
domain, a vacuum filled with the Bose-Einstein condensed Bosons (Wong, 2020). Also, a four-dimensional 
interpretation of the outgoing state of the scattering of a mass-less fermion of a Dirac monopole has been 
proposed (Hamada, 2022). The hypothetical existence of a magnetic monopole would imply that electric 
and magnetic charge must be quantized in certain units. It is known that Bosons and Bose-Einstein 
condensates can be used to emulate the monopole. Bosons and Bose-Einstein condensate have been 
described by a generalized quantized coherent wavefunction, that demonstrates a toroidal geometry, see 
figure 8. It is proposed, therefore, by us that the monopole can be described by multiple coherent and 
decoherent excitations, embedded in asymmetric wave states that are positioned in a “quantum field”, see 
figure 9. 


The Geometry of Nested Torii: Spectra, Lines and Points 
Toroidal Geometry: Located Entangled and Disentangled waves in Zone-Centre Modes 
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Figure 8. A: Toroidal geometry (reference Balch et al. and Kronecker, 2020) and toroidal foliation (reference 
Connes, 2019); B: Fractal spaces positioned at a torus: Coherent (green), decoherent (red) and transient 
(yellow) frequency zones and monotones (Hz) (green, red and yellow stripes) (Art impression, Geesink, 
2020). Interferences on nested tori geometry. Entangled waves and disentangled waves on a torus. Lattice 
system in strings of pure entangled positioned in the different boxes (green), and not entangled states (red) 
positioned in the different boxes (red), Located entangled waves (green) and disentangled waves (red) in the 
zone-centre modes (Geesink, 2021b). Entangled states and nodes (green) and disentangled states and 
nodes: in the zone- centre modes. C: Toroidal self-interference fringes of a condensate, reference Toikka, 
2014 (blue areas: coherent waves, red area’s decoherent waves). 


3.5 Toroidal Geometry and the Monopole 


The relevant geometric model for this is given by a toroidal fractal symmetry of nested torii, exhibiting 12 
symmetry generators in which the number of copies of the symmetry is a power of 2". The same algorithm 
has been found for energy distribution of Bosonic elementary particles, that are likewise positioned at 
discrete energy intervals that can be normalized by dividing the measured energies by 2" (n is an integer). 
These energies are expressed in coherent (ordered or entangled) spatial zones, whereas Fermionic 
elementary particle energy distribution shows both a combination of patterned distribution of coherent 
states, but also a random decoherence frequency distribution, according to stochastic quantization within a 
broad energy scale, to be conceived as a chaotic quantization (Geesink, 2021d). 


It is considered that a relation between Dirac’s monopole in a quantum field and a rotating torus exists and 
can be made visible by a so called Hopf-transformation, that maps to each point on the ordinary 3D sphere 
from a unique circle of points on the 4D sphere. It was proposed by Geesink, 2022b, to describe the 
monopole by a quantum equation of a distribution of energy (3D semi-harmonic oscillator): all distributed 
energies have ratios of 1:2, or 2:3 and close approaches thereof, and can be positioned as standing waves 
in a toroidal geometry. The monopole energy spectrum should be divided into different frequency ranges 
to separate the complexity of bio-organisms (Wong, 2020). In our proposal (Meijer and Wong, 2021, 2022) 
the monopole spectrum has the same nature as the proposed spectra from the key elements: Water, 
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Carbon and Hydrogen, together with Oxygen providing the building blocks of living organism and provides a 
possible coupling of the monopole spectra to quantum DLRO spectra in the relation to bio-matters. 


In addition, an invariant wavelength (of the Geesink metric) can be calculated for example for the Higgs 
Boson amounting to 9.8166 10° meter and can be considered as a fixation of the gauge group. The 
hydrodynamics of a torus is important on two counts: firstly, most stiff or semi-flexible DNA mini-plasmids 
can be modelled as a torus and the hydrodynamics of a torus rotating about its center line has been studied 
(Thaokar, 2007). 


Vorticity Corresponding to the 4-D Yang Monopole 


5- Dimensional Parameter Space 


2 


1.52 x 102 1.07 x 10? 


2.68 x 107? 1.45 x 1072 


Figure 9A. Left: Non-Abelian Monopole, reference Sugawa, 2018; Right: Vorticity corresponding to the 
monopole. The magnitude of the vorticity is denoted by color, and the map is linear between the minimum 
and maximum values. For clarity, only the relevant parts of the vector field Qs are shown (Pietilä, 2009). 


The analyzed patterns include the eigenstates of superconductor properties, EPR (entanglement) studies, 
Quantum Hall effects, Boson Einstein condensates, the masses of Elementary Particles of the Standard 
model as well as Zero-Point energies, see Table 1. 


3.6. Relation of Entropy with Entanglement 


The first investigations into the theory of quantum information revealed that there is a link between the 
classically understood quantity of entropy and the purely quantum mechanical phenomenon of 
entanglement. By partitioning a many-body quantum system into two blocks, the entanglement entropy is 
defined as the von Neumann entropy of the reduced density-matrix of either one of the two blocks and is a 
single numberthat can be obtained from knowledge of the density-matrix eigenvalue spectrum (Haldane, 
2008) and see Fig. 9B. 
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Figure 9B: A lattice system which is divided in a pure entangled state (A) and (B), a not entangled state, as 
reduced density matrix of subsystem A. 


3.7 Black and White Holes 


A black hole is a region of spacetime where gravity is so strong that nothing, no particles or even 
electromagnetic radiation such as light, can escape from it. The theory of general relativity predicts that a 
sufficiently compact mass can deform spacetime to form a black hole. The boundary of no escape is called 
the event horizon. Although it has an enormous effect on the fate and circumstances of an object crossing 
it, it has no locally detectable features according to general relativity. White holes, a theoretical concept, are 
like a spot in space time which ejects matter and light from it. It is considered that black and white holes, 
elementary particles and the vacuum show coherent and decoherent modalities, that reflect a sort of 
balanced guiding principle and emanate in a gravitational field. 


3.8 Is the Quantum Code of Resonant Coherence Related to Energy Fluctuations at the Planck 
Scale? 


Meijer and Wong, 2020; 2021, have wondered about the question if their proposed Musical Quantum Code 
might be a primordial character. Primordial may imply that this information was already present in the 5D 
homogeneous manifold as discrete oscillations, to be seen as code of quantum fluctuations. We have 
proposed that this pattern influences the further unfolding of reality after symmetry breaking from 5D to 
4D, and for instance guides the graded temperature lowering in distinct phases, leading to gradual 
formation of elementary elements and atoms. A gradual unfolding of information may play a role guided by 
the supposed acoustic quantum code of resonant coherence that might be instrumental in the creation of 
first life and biological life. Collectively this may point at a general background of vibrational information, 
that both contains coherent and decoherent frequency bands, through which both of its aspects may be 
instrumental in the whole fabric of reality. 


At the Planck scale, the predictions of the Standard Model, quantum field theory and general relativity are 
not expected to apply; Planck units have little anthropocentric arbitrariness but do still involve some 
arbitrary choices in terms of the defining constants. It is proposed that the derived scalars: geometric 
patterns and 12 fundamental invariant lengths describe the many measurements in quantum physics, and 
in biophysics (about 2000), including the distribution of black body radiation, that can be expressed in 
typical discrete length units, Geesink/Meijer length units, that might be universal (Geesink, 2023). 


Is it possible, therefore, that a geometry based on semi-harmonics and not a classical harmonic Planck 
scale, as proposed by Planck oscillation frequencies of standing waves, underlies an Acoustic 
(musical/phonon) Quantum Code. In this sense, the conception of a living system extends beyond the 
normal consideration of only the biological organism, e.g. evolution and synergism are not merely products 
of the biosphere but are present in the interactivity of systems in general leading to the emergence of the 
biosphere and properties of sentience and awareness are involved in the directed (non-random) generic 
evolution of matter and the universe. They view the brain and neurological system as components of an 
integrated fractal antenna system interacting with a universal meta-cognitive holographic structure, just as 
in the Unified Space-memory Network model of Haramein et al. 2016. In both models, the zero-point 
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energy field [ZPE] is a prime information transfer of energy, matter and consciousness. They reference the 
torus as the functional structure of the field-receptive mental workspace, stating “consciousness in the 
entire universe arises through, scale invariant, nested toroidal coupling of various energy fields”. 


Electromagnetically seen, living organisms make use of typical natural typical coherent quantum 
resonances as well as decoherent resonances, that can be approached by two equations for standing 
waves. We hold that quantum entangled life conditions and graded states of consciousness in the universe 
are scale invariant and are guided by a quantum wave meta-language in a superfluid quantum field that is 
instrumental in creating quantum coherent states through pilot wave resonant connectivity. This 
interacting dynamic EM field is steering life processes through semi-harmonic tuning of fractal structured 
water and vibrating macro-molecules such as among others DNA and hydrated proteins in the cell, 
including several cell types in the human brain (Geesink, Jerman and Meijer 2020; Geesink, 2021a). The 
concept of harmonic like brain waves was supported by Atasoy et al. (2018), observing harmonic vibration 
patterns related to the brain connectome, in which two imaging techniques: magnetic resonance imaging 
(MRI) and diffusion tensor imaging (DTI), were used to create three-dimensional oscillation maps of the 
structure of the brains of a group of individuals. Since the quantum potential can be thought of as 
information whose activity is guided by a “superfluid”, there is a fundamental similarity between the 
quantum behavior of a quantum system, a biological system and the behavior of the mind. 


Brain function requires complementary information processing mechanisms both at iso-energetic and 
quantum levels, enabling bottom up and top-down information processing, which requires a nested 
organization of fine-tuned neural micro-sites that enable coherence/de-coherence transitions as a basis for 
information transfer. More recently, Geesink and Meijer (2018b), derived a low frequency spectra formula 
for biomolecules, starting with water, as represented by a toroidal structure, such that other elements 
essential to life, such as oxygen, carbon, nitrogen, and hydrogen can all be fitted into the same formula, 
dividing it into coherent and de-coherent states (Wong, 2020; Geesink, 2020). 


Also, conformational states of microtubules and proteins have the same derived typical spatial spectral 
arrangements of atoms, called spatial coherence, that are characteristic for cell building, homeostasis, 
versus cell decay, and apoptosis. Microtubules show a principle of a self-organizing-synergetic structure 
called a Frohlich-Bose-Einstein state. The spatial coherence of this state can be described by a toroidal 
quantum equation of coherence. In this space, microtubules and proteins have typical discrete frequency 
patterns. These frequencies comply with two proposed quantum wave equations of respective coherence 
(regulation) and decoherence (deregulation), that describe quantum entangled and disentangled states. All 
measured and analyzed frequencies of microtubules comply with the sameenergy distribution found for 
Bose-Einstein condensates. The overall results show a presence of an informational quantum code, a direct 
relation with the eigenfrequencies of microtubules, stem cells, DNA, and proteins, that supplies information 
to realize biological order in life cells and substantiates acollective Frohlich-Bose-Einstein type of behavior 
(Geesink, 2022). 


3.9. Function of the Holographic Event Horizon in Brain to Brain Communication 


We stipulate that the information dissipating brain, as earlier described by Vitiello, may create our integral 
and universal memory, coined by the latter author as “our double unveiled”’. Consequently, as mentioned 
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above, we consider our holographic event horizon concept to be compatible not only with present 
neurological concepts, but also with trans-personal observations such as the unexpected brain to brain 
connections as experimentally demonstrated by Hasson et al., 2012, Wackermann et al., 2003, Radin, 2004, 
Richards et al., 2005, Standish et al. 2004, as well as Pizzi et al., 2004. 


In a recent transparent review of Hosseini, 2021, brain to brain communication was discussed in relation to 
the role of electromagnetic field in and around the brain. Brain-to-brain communication, was posited as 
one of the multiple kinds of telepathies, implying the direct conveyance of feelings from one animal to 
another without using the common sensory channels of communication. This includes many attempts to 
elucidate the mechanism of direct brain-to brain communication between two animals by simultaneously 
recording action potentials patterns occurring in the brain. It was considered possible that the content of 
the mind between different members of a species is intelligible to one another and is capable of 
transmitting through electromagnetic fields. In the recent years, with help of brain-machine interfaces, 
brain-to-brain interface has happened indirectly even between different species such as humans and 
animals. A phenomenon that forms a fast message system between neurons is called ephaptic coupling 
(Scholkmann, 2015), where synapses or gap junctions are not involved and are simply a result of a local 
electromagnetic field derived from a neuron. Ephaptic coupling as facilitated the excitation, so, can 
increases the speed of transmission of neural messages within the brain system and also from the 
environment to the brain and vice versa, and thus can increase the speed of cognition and sensory 
perception by the nervous system in general. 


Accordingly, it is known that exposure to ELF-EMFs can improve recognition such as memory retention as in 
rats. It has long been supposed that animals subconsciously process magnetic fields such as the earth's 
magnetic field. One of the subconscious regions of the brain is the limbic system, encompassing amygdala, 
hippocampus, thalamus, hypothalamus, basal ganglia, and cingulate gyrus and para-hippocampal gyrus. 
The cuneus is a brain region associated with empathy and also with telepathy. The cuneus is a smaller lobe 
within the occipital lobe of the brain. Interestingly, the occipital lobe includes the visual cortex, processing 
visual information partly sent by cryptochrome-2, a magnetic field sensitive protein, from the retina. It 
seems that the brain electromagnetic fields and global connections/signaling among frontal cortex, 
occipital lobe and limbic system such as para-hippocampal region, could be a basis of this assertion as to 
how mammals such as rats, bats, and humans are capable of communication from brain to brain without 
any obvious signals. 
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Extra-Sensory Brain to Brain Communication between Individuals 
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Figure 10: Brain to brain communication between human and animal individuals; A: Hierarchic organization 
of brain structure from neuron to brain networks; B: cartoon of human telepathic communication; C: Neural 
signaling in brain can be influenced of both internal and external EMF fields; D: Supposed superradiance in 
microtubule as reported by Nishiyama et al.,; E: External Electromagnetic fields may perturb neuronal 
transmission; F: Magnetically induced synchronic firing in various brain areas that were proposed in brain 
to brain telepathic communication (reproduced from Hosseini, 2021). 


It was hypothesized by Hosseini, 2021, that large synchronized outbursts of cortex neurons in the frontal 
lobe, an area extensively involved in social cognition in a wide variety of mammalian species from rodents 
to primates. produces electromagnetic fields around the brain. This field may be able to influence cortical 
neurons in the frontal lobe of another brain by inducing action potentials in large groups of neurons which 
can transmit information such as different emotions and cognition cues to the other brain. A possible 
confirmation of this phenomenon is seen in two studies carried out, one in rats (Pais-Vieira et al., 2013) and 
one in Egyptian fruit bats (Zhang and Yartsev, 2019). In both studies, action potentials were recorded in the 
frontal cortexes of two rats or bats close to each other. Interestingly, after starting action potentials in 
animal 1 as the encoder, the same action potentials with the similiar patterns immediately appeared in the 
frontal cortex of animal 2 as the decoder. In the case of the rat study, the decoder rat also performed the 
same action as the first encoder rat (Pais-Vieira et al., 2013). 


The potential role of brain magnetic particles (magnetites) may be effective in perceiving another brain's 
magnetic field. It may be of significant interest in upcoming research to clarify the role of brain magnetic 
particles in brain-to-brain communication. The ubiquitous cryptochrome, a crucial receiver of the magnetic 
field, should be examined and its potential role in direct brain-to-brain communication may be elucidated 
by some fundamental research. In a similar vein, we should take into account the many cases of personal 
life panorama’s reported in stunning detail by the many registered near-death cases (for a critical 
discussion on the latter item in which astounding transpersonal information states of consciousness states 
are experienced in the absence of neuronal processing and fluxes of information in brain cortex (Meijer, 
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2024). 


The importance of the concept of a holographic brain theory was recently treated by Nishiyama et al, 2020- 
2024). They investigated Quantum Electrodynamics, corresponding to the holographic brain theory 
introduced by Pribram, to describe memory in the human brain. First, they derived a super-radiance 
solution in Quantum Electrodynamics with non-relativistic charged bosons (a model of molecular 
conformational states of water) for coherent light sources of holograms. Next, they estimated memory 
capacity of a brain neocortex, and adopt binary holograms to manipulate optical information. Finally, they 
introduce a control theory to manipulate holograms involving biological water’s molecular conformational 
states. It was shown how a desired waveform in holography is achieved in a hierarchical model using 
numerical simulations. Based on experimental observations of brain activity they proposed that the brain 
can be excited into particular quantum states by stimuli from the external environment. Thus, information 
can be thought of as being coded into the brain as quantum excited states representing short-term 
memory. This code would then be later on transferred to the lowest quantum energy state by means of a 
Bose-Einstein condensation accounting for learning and long-term memory, as represented by macroscopic 
quantum fields. Memory in the brain can be stored in a diffused un-localized domain of a quantum field 
theoretical vacuum acting like a single entity of the Bose-Einstein condensate as that in superconducting 
media. Memory is stored in patterns in an invariant form. 


Memory has diffused nonlocal features and is not localized in a particular region of the brain. Cavaglia et 
al., 2023, recently proposed a holographic paradigm in the brain involving neuronal membrane dipole 
oscillations with quantum coherence. The collaborators of Pribram were Jibu and Yasue who proposed the 
concrete degrees of freedom in Quantum Brain. Kerskens, 2022, suggested the presence of quantum 
entanglement of excited states emerging in a brain Dotta et al., 2012, showed that photon emission from 
the head increased while subjects imagined light in a very dark environment. Kauffman et al.,2023a;b 
proposed that measurements by our mind convert possibilities manifested in quantum superpositions of 
states to actual events In Quantum brain dynamics (QBD), memory corresponds to the vacua, emerging in 
the breakdown of rotational symmetry of quantum degrees for freedom (Meijer and Wong, 2021). 


Therefore, it is a logical conclusion to suggest integration of QBD with the proposed holographic brain 
theory. Or we might adopt a dissipative quantum brain theory with squeezed coherent states of Nambu- 
Goldstone bosons in open systems, which is equivalent to fractal functional representations as earlier 
proposed by Vitiello. The authors give the reasons why they focus on water molecules. In the mainstream 
of neuroscience and physiology, most researchers investigate constituent elements of the human brain, 
such as neurons, proteins, DNA, ions, and so on, for physiological processes, and consider water molecules 
as merely an inert solvent medium. In this view, water plays the role of a supporting actor, not one of the 
main actors. However, to achieve long-range correlations in the whole brain, we need degrees of freedom 
present in the entire brain. The most likely candidates for such degrees of freedom are photons/phonons 
and water molecules, with dissolved physiological salts (Meijer et al, 2020, Sbitnev, 2016). Electric dipoles 
of tubulin-dimers in a microtubule affect surrounding water dipoles due to their dipole-dipole interactions. 
Conversely, surrounding water molecules as a group also affect the dynamics of the cytoskeleton, especially 
in neurons where microtubules form parallel bundles. 


Whether or not our brain adopts the language of holography might be investigated by manipulating 
holograms by external stimuli. A recently reported experiment for invasive stimulation to manipulate our 
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visual subjective experience was also described in by Beauchamps et al., 2020, for example. Nishiyama et 
al., 2024 prefer non-invasive methods such as transcranial electric stimulation with direct current and 
alternating current photonic methodology with near-infrared photons and an ultra-sound methods, as have 
also been developed and applied to treat neuropsychiatric diseases, (Geesink, 2023, Meijer 2023). Likely, 
quantum systems exhibit a blend of deterministic evolution and probabilistic measurement outcomes, 
making them fundamentally different from classical deterministic systems. Quantum Electrodynamics 
(QED) with non-relativistic Bose fields correspond to the holographic brain theory by Pribram. Nihiyama et 
al., 2024, have shown a super-radiance solution, (see Fig.10), around neuronal microtubules in the brain, 
and provided a holographic aspect within the QED framework. Manipulating holograms by external electric 
fields, might enable to affect memory and subjective experiences. and even artificial memory may be 
induced by external electromagnetic fields and be recalled. Quantum coherence in microtubules might 
provide saltatory coupling between spines and induce saltatory conduction in axons via solitary waves 
covering a longer range for maintaining coherence, as proposed independently by Davydov, 1975. 


Quantum computation within the brain was predicted by Penrose and Hameroff, 2015, to occur within 
neuronal microtubules. Tubulin is the building block of microtubules and it has been considered to carry 
biological quanta of information, qubits. To overcome a dephasing effect, the geometry of the system 
composed by water molecules plays a significant role. Arranging water molecules on a ring, van der Waals 
interactions induce symmetric property and dephasing effect is expected to diminish. Microtubules work as 
single mode waveguides with a cutoff wavelength 21 nm, in brief they should be able to guide light from 
strong ultra-violet to near-infrared region. 


As mentioned above, it is of interest that Geesink et al. 2020; Geesink and Schmieke, 2022h detected that 
the reported EMF frequencies of water and microtubular oscillations exhibit the semi-harmonic frequencies 
of our Acoustic Quantum Code and that the latter are also detected in blackbody radiation frequencies at 
the Planck scale (see Meijer, 2023). This may imply that resonant wave relations are at stake, and water 
represents a crucial conduit modality. This is in line with the findings of Nishiyama et al., of various 
structures of holograms for information storage by water molecular conformational states around 
spherical, toroidal and cylindrical forms for neurons, glia cells, microfilaments and microtubules. Karl 
Pribram’s holonomic brain theory argued that his model may solve the binding problem. Pribram 
collaborated with David Bohm in his work on quantum approaches to the functioning of the mind. He 
proposed that ordered water at dendritic membrane surfaces undergoes Bose-Einstein condensation 
forming a large-scale coherent quantum state, which would support ideas such as quantum brain dynamics 
proposed earlier by Umezawa and collaborators. Kerskens,2022, reported experimental MRI results 
obtained from human participants, which imply the involvement of nuclear proton spins of brain water 
molecules in an entangled quantum state. 


Of note, the various studies of Nishiyama and Pribram, in fact, support our concept of a toroidal memory 
workspace associated with our brain, but lack the quantitative frequency data as identified in our analysis 
of literature data on neuronal microtubular oscillations and resonant blackbody frequencies at the Planck 
scale, thereby missing the potential vibratory link with the fundamental informational geometry. 


4. Mathematical Models of Consciousness 


4.1. Introduction 
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The story of philosophy in Western civilization begins in ancient Greece, which produced four of the world’s 
thinkers, namely: Pythagoras, Socrates, Plato and Aristotle, yet likely preceded by related wisdom from 
India, China and Mesopotamia. The explanations offered by these philosophers were not only deeply 
philosophical, but, by the standards of their time, also represented an impressive scientific endeavor. In 
fact, many of them had practical interests in mathematics, astronomy and biology. According to historical 
tradition, mathematician and philosopher Pythagoras and colleagues (c.570—c.497 BCE) held that numbers 
and mathematical relations underlie reality. For Pythagoras et al., mathematics was at the centre of his 
philosophy, insofar as he believed that mathematical relations govern all things in reality. Since everything 
seems related to mathematics through the same mathematics everything can be predicted and measured 
in rhythmic patterns. Two types of mathematical ratios were especially important for Pythagoras: The 
Tetractys and Musical Harmony. According to Pythagoras, it is the “number” or mathematical principle that 
provides order, harmony, rhythm, and beauty to the world. This harmony keeps a balance both in the 
cosmos and in the psyche. For Pythagoras, “numbers” are not abstract concepts, but embodied entities 
manifested as norms, cosmic interrelations, and sensible natural objects. Moreover, the mathematical 
order in beings is perceivable not only by the physical senses but also by mental perception. 


Pythagorean tuning is a system of musical coding in which the frequency ratios of all intervals are based on 
the ratio 1:2 and close approximations of 2:3. This ratio, also known as the "pure" perfect fifth, was chosen 
because it is one of the most consonant and easiest to tune by human ear and because of the inherent 
importance attributed to the integer 3. It appeared that this numeric harmony could be discovered in 
apparent rules and forms throughout nature. In this concept, numbers governed the properties and 
conditions of all beings and were regarded as the origin and cause of being and it was believed that since all 
bodies are composed of numbers this served as the basis for a mathematization of science. The pioneer of 
physics, Werner Heisenberg, argued that "this mode of observing nature, which led in part to a true 
dominion over natural forces, contributes decisively to the development of humanity, in an unforeseen 
manner vindicated as the “Pythagorean faith" (Constantine, 2009; Schuch, 2010; Faller, 2012). 


Durdevich, 2015, stipulated: "On the other hand, the ancient Pythagorean musical scales naturally lead to a 
simple quantum circle. There is something profoundly quantum in all music. A discrete space, the skeleton 
hosting any musical score morphs into a true musical form, only after being symbiotically enveloped by a 
geometry of sound. And this geometry is inherently quantum, as it connects the points of the discrete 
underlying structure, invalidating the difference between now, then, here and there, so creating an 
irreducible continuum for a piece of music: continuous discreteness and discrete continuity" (Durdevich, 
2015). Probably the origins of math stems from music states: "Pythagoras discovered that multiplying two 
ratios is equivalent to adding their intervals: (2:3) x (3:4) = 1:2, so a fifth plus a fourth equals an octave. In 
doing so, he unknowingly came up with the first logarithmic law in history, "(Abdounor, 2015). The “world” 
can, in this manner, be described by a sound analogy according to Pythagorean harmonics, as also 
discussed by Whitehead (Amodio, 1992; Gare, 2006). 


As explained above, it was proposed by Geesink and Meijer that an optimal photon/phonon -electron 
coupling can be achieved if all of the typical discrete frequencies are exclusively positioned in 12 entangled 
boxes of wave frequency values, and under those conditions superconductive properties at room 
temperature can emerge. All the quantum entangled positions can be expressed by the proposed quantum 
equation of coherence showing the following typical invariant scale of energy distribution in the zone- 
centre modes: E,= h 273™. This equation also describes entangled standing waves, represented as toroidal 
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fibre bundles and points located at the surfaces of a nested torus. Twelve fundamental topological 
invariants could be found: 1.0000, 1.0535, 1.1250, 1.1852, 1.2656, 1.3333, 1.4142, 1.5000, 1.5803, 1.6875, 
1.7778, 1.8984 (Geesink, 2021c), as can be derived from the reported Chern numbers. 


4.2. Normalized Chern Numbers to Describe a Toroidal Space Distribution 


One of the revelations on reality is given by the Chern Numbers. It was the observation by professor Chern 
that all matters are contained within a 3D space dimension on any given time. Therefore, any reality must 
be given by either a One-, Two-, or Three-dimension state, and their superpositions. The mathematical 
connection between these realities is the theory of perspectives. The projection between dimensions can 
be given by fixing the Euler angles. It is now apparent that the 3D homogenous space can be extended to 
4D homogenous space, due to the Euler angle for 4D space is the same as the spherical surface angle, 
hence making 4D=3D.1D, in terms of Chern numbers for the space dimensions 4=3+1. This exercise also 
proves the existence of the Maxwell magnetic monopole potential. In the quantum regime, the monopole 
is massless, charge neutral and a “Diagonal Long-Range Order” (DLRO) Boson. The Thermal Canonical 
Ensemble of such a monopole Boson, with eigen- energy signature 2hv(j) must then be given by the Bose- 
Einstein (B.E.) Condensed distribution. Namely, it is in a B.E. vacuum, in agreement with the Higgs Boson. 
The explicit form of the monopoles must then be given by a direct product of two oppositely charged and 
massless spinors, each carrying a momentum opposite to each other of hv(j)/c along ‘r’. The hypothetical 
existence of a magnetic monopole would thus imply that electric and magnetic charge must be quantized in 
certain units. It is known that Bosons and Bose-Einstein condensates can be usedto emulate the monopole. 
Bosons and Bose-Einstein condensate have been described by a generalized quantized coherent wave 
function that demonstrates a toroidal geometry, see Fig. 11. It is proposed by usthat the monopole can be 
described by the proposed coherent and decoherent excitations, embedded in asymmetric wave states 
that are positioned in a “quantum “. 


It is considered that a relation between Dirac’s monopole and a rotating torus exists and can be made 
visible by a Hopf-transformation, that maps to each point on the ordinary 3D sphere from a unique circle of 
points on the 4D sphere. The monopole energy spectrum in a quantum field has been divided into different 
frequency ranges to separate the complexity of bio-organisms (Wong, 2020; Meijer and Wong 2022). In 
addition, an invariant wavelength (Geesink metric) could be calculated from the Higgs Boson amounting to 
9.8166 10”? meter and can be considered as a fixation of the gauge group (Geesink, 2022f). The monopole 
potential can thus be the result of extending the space-time homogeneous manifold to 5D. In 
electrodynamics, given in the homogeneous 4D Maxwell manifold, energy is carried by photons/phonons 
emitted from a charged current, which is absent in the homogeneous 5D manifold. Hence, although the 
monopole Bosons carry energy, we may describe this 5D space-time of the Universe as Dark Matter 
domain, and a vacuum filled with the Bose Einsteincondensed Higgs’ Bosons (Wong, 2020). 


Superstring Theory Toroidal-Monopole theory 


Property 
Mass Massless or > 10! Gev Mass and massless 
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Length 


One-dimensional length ~ 10” 


Geesink metric, Invariant wavelength for 
Higgs Boson 


cm 9.8166 10° meter 
Mass and Massless MA Toroidal and monopole in a quantum 
Helicity 
State field 
Graviton(s) Spin 2 closed loop Fit in toroidal and monopole geometry 
Twelve dimensions, and a 2” copier of the 
Dimensions Ten real dimensions basic toroidal configuration (n is an 


integer) 


4-D Space-timereduction E. 
By compactification : 
5-D Space time 


Internal Symmetries Broken by compactification Symmetry: duality and non-duality 


Chirality Chiral and non-chiral Basically chiral 


Universe's InitialState 


Total symmetry Total symmetry, basic chirality, 5D 


Based on conventional quantum Based on toroidal/monopole geometryand 


Formulation q m 
field quantum field equation: E= h2 3 
Toroidal algorithm according Chern 
Interaction Trouser diagram equations and Pythagorean like 


equation 


Table 2. Comparison between Superstring and Toroidal-Monopole Theories 


Shiing-Shen Chern (1911-2004), was a mathematician and made fundamental contributions to differential 
geometry and topology. Differential geometry is a mathematical discipline that studies the geometry of 
smooth shapes and smooth spaces, otherwise known as smooth manifolds, using the techniques of 
differential calculus, integral calculus, linear algebra and multi-linear algebra. Chern classes can be 
expressed in terms of the curvature, and in terms of the local invariant. We conceive the symmetry as a 
toroidal fractional symmetry with nested torii having 12 symmetry generators and the number of copies of 
the symmetry is a power of 2". A same deterministic algorithm has been found by us for Bosonic 
elementary particles (Geesink, 2022a), that were shown to be positioned at discrete energy intervals, 
whereas Fermionic elementary particles, rather show a combination of a distribution of disentangled states 
that are just positioned in between coherent states (Geesink, 2022a). 


The empirical derived quantum equation of coherence can be analytically calculated by normalizing the 
equations of Chern numbers in a toroidal setting (Grama, Kotschick, Thung, 2020, Geesink 2021c). 
Normalized Chern numbers in a toroidal setting show the same set of invariants as has been found forour 
informational Quantum code. Both proposed equations show spatio-spectral eigenmodes, of which the 
energy modes of the second equation representing decoherence, are precisely located just in between the 
Eigen-modes of the first coherence equation, both for animate, as well as for typical inanimate materials. 
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Superfluid Sub-Quantum Information Field: 5-D Homogenous Manifold 


ZS Musical Master- Symmetry breaking Condensed OUOU 
3 Code Foe Bosos QQQ 


DLRO- a reaee on 
Magnetic- H20 torus-topology 
7 2/3 


Monopoles Photons/Phonons 


Struct. Water Soliton 


A S j oe” 
Holonomic cell 3-D Protein-folding 


Figure 11: The present concept in a nutshell: The 5-D to 4-D symmetry breaking results in generation of 
magnetic monopoles (left above) and photons/phonons together with the essential Torus-operator for 
energy guiding. Water-molecule structure exhibit torus topology and hexagonal! water-clusters, containing 
freely moving proton antennas are structured by interaction with discrete photo/phonon frequencies. 
Solitons (polarons) are longitudinal waves formed by electrons coated with phonons (quasi-particles), that 
promote coherent vibrations of cell components (middle right) and interact with poly-peptide chains to 
guide the process of 3-D folding to functional proteins (right below). In biological evolution, first life proto- 
cells are informed by discrete EMF waves that are generated by metal-doped phyllo-silicates (clay materials) 
that function as semi-conducting wave transmitters and can catalyze polymerization of nucleotides to 
primary RNA/DNA. DNA spatial structure with its nucleo-bases is depicted on the left below and its 
formation and dynamic constitution is guided by specific magnetic monopoles energies (see left part of 
figure). DNA exhibits a specific vibration pattern that is instrumental in cellular function and forming of a 
life-memory information store, that in a holographic manner steers the holonomic cell as well as 
intercellular communication. 


For our analytical analysis about 750 different Chern numbers have been considered, as calculated by 
Grama et al. (2017), Kotschick and Terzic (2008); Kotschick and Thung (2020) and showed that when all the 
calculated numbers are divided by 2" (nis an integer) topological normalized invariants or called space-time 
dimensions can be derived, thatare positioned in a scale between the values of 1 and 2, see appendix 1. The 
distribution of the coherent energy distribution has a semi-harmonic behavior and a schematic pattern of 
Chern numbers can be depicted in a picture of cell decompositions, that shows 12 topological numbers, 
that precisely fit with the derived coherent 12 eigenmodes. Just in between the 12 coherent eigenmodes 
(green lines and green bands) one finds areas that are described as disordered or chaotic modes (black lines 
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and red bands, see figure 12. 


1.0000 1.0535 1.1250 1.1852 1.2656 1.3333 1.4142 1.5000 1.5803 1.6875 1.7778 1.8984 


Figure 12: A cell-like decomposition of the proposed acoustic algorithm into scalar field spaces of finite 
points and intervals; the schematic pattern of Chern numbers or 12-alternating ordered coherent 
eigenmodes (green fibers and bands), 12 disordered (chaotic) modes (red fibres and bands) and 12 transition 
zones (yellow bands). All higher or lower scalars can be calculated by multiplying or dividing by 2", called the 
13" scalar, of which n is an integer. 


The same principle of combined order and disorder has been found for the so-called soliton waves. An 
experimental protocol for the creation of rings of light (ordered) and dark (disordered) solitons using the 
toroidal self-interference, has earlier been shown by us (Geesink, 2020b). Self-interference of a single 
Bose-Einstein condensate has been demonstrated on a connected geometry, in which the experimental 
protocol shows the creation of ring dark solitonsusing the toroidal self-interference (Toikka, 2014). 


The proposed model seems a deterministic model and corresponds to the ideas and concept of: 1) the idea 
of Einstein that quantum randomness is not the determinant of the fabric of reality, 2) the conclusion of 
Schrodinger that living cells require external quantum information for their development and ecological 
survival, 3) the proposal of Frohlich that living cells make use of constructive interference through so called 
acoustic solitons, that can be described by Bose- Einstein-statistics, 3) the theory of Louis de Broglie, 4) the 
theory of David Bohm, 1952. The Bohmian interpretation of quantum mechanics was introduced in 1952, 
and later called the ontological interpretation, seen as an alternative to the standard Copenhagen 
interpretation. Bohmproposed an interpretation of quantum mechanics that is nonlocal, causal, and does 
not treat systems and measuring apparatus differently. The de Broglie—Bohm theory, in fact is an 
interpretation of non-relativistic quantum theory that postulates an actual configuration, that exists even 
when unobserved. Bohm’s Quantum Equilibrium has a typical determinate type of entangled configuration, 
of which the frequencies of the eigenvalues can be mathematically described by theproposed equation of 
coherence (Bohm, 1952, 1986, 1987). 


De Broglie pointed at the harmony of phases in which a particle vibration stays in phase with the guiding 
wave and maintains a state of resonance in which the particle exhibits an interaction with the underlying 
stochastic sub-quantum realm. According to contemporary physics, the universe is made up of matter 
fields, whose quanta are fermions and force fields whose quanta are bosons. All these fields have “zero- 
point energy” (Milonni, 1994). The proposed generalized model of toroidal organized quantum information 
supports the notion that the current 2D Standard Model and 2D modalities of String Theory could benefit 
from introducing 3D toroidal geometry calculated by normalized Chern numbers and to anchor both 
theories at the proposed quantum toroidal invariant length and twelve fundamental invariant length and 
frequencies. 


5. Observations that Revealed the Acoustic Quantum Code 


A spectrum of about 2500 different physical and bio-physical experimentally measured and published 
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data, in the period 1996 till 2023, comply with the equations of coherence and decoherence. The 
following meta-analyses have been made by us to substantiate the proposed Quantum Model, revealing the 
Acoustic Quantum Code of Resonant Coherence in whole nature from micro- to macro-scales. Discrete 
coherent frequencies, often alternated by decoherent quantum energy frequencies, were consistently 
found by us inthe studied animate and non-animate Systems, as listed below, see also the figures 13: 


1) Life conditions affected by EMF exposure: A meta-analysis of over 800 biomedical publications, from 
1970 till 2021, showing beneficial or detrimental biological effects as caused by external non-thermal EMF 
frequencies from Hz till THz. (410 data, Geesink and Meijer, 2016, as reviewed in Meijer and Geesink, 2019, 
Geesink and Meijer, 2019). 


2) The Band-like distribution of discrete EMF frequencies can algorithmically be described by a 12 tone 
musical scale as basically proposed by Pythagoras and later expressed by geometry of the Tonnetz torus, 
implying Phonon (sound) mediated processes, (Meijer and Geesink, 2015). 


3) EMF frequencies of the GM-scale that promote Entanglement in Einstein Podolsky Rosen experiments: 
Meta-analyses of the EPR-experiments learned that entanglement, achieved in such studies is real, and the 
applied EMF frequencies are located at discrete frequencies revealing a coherent distribution pattern, (84 
data in 50 publications (Geesink and Meijer, 2018). 


4) Superconductor Energy Gaps: Meta-analysis of superconductor literature showed that the particular 
wave frequency patterns in superconducting materials have discrete coherent frequency bands and can be 
described by the proposed quantum equation of coherence (160 data, 76 publications, Geesink and Meijer, 
2019a). 


5) EMF frequencies of Phyllo-silicates, clay materials: Meta-analysis of radiated EMF frequencies after 
energizing various clay materials, showed a distinct frequency pattern fitting the proposed acoustic 
quantum code of resonant coherent (45 data, Geesink and Meijer, 2020b). 


6) EMF frequencies that either inhibit or promote Cancer: Meta-analysis of shows a distinct EMF frequency 
pattern, fully compatible with the proposed acoustic quantum code (100 data from 123 studies, Geesink 
and Meijer, 2017a). 


7) EMF-Frequencies of Water. Meta-analysis of semi-harmonic frequency patterns found in purified water 
are very similar to those found in intact biological systems: frequencies of pure water show that 192 
subsequent first and second derivatives of spectral frequency curves of water—molecules and can be 
precisely positioned at the pattern of coherent Eigen-frequencies of the quantum code with an error of 
0.45% (700 data, Geesink, Jerman and Meijer, 2020). 


8) Frequencies of Bose Einstein condensates: Many independent experiments related to energy 
distributions of Bose Einstein Condensates show a distinct semi-harmonic distribution of energies (78 data 
in 26 publications, Geesink, 2020b). 


9) Frequencies for Quantum Hall effects: A meta-analysis of experimentally found fractional quantum Hall 
effects learns that the different energy Landau levels are ordered according but to the harmonic function as 
proposed by the AQCRC wave pattern (57 data in 21 publications, Geesink, 2021b). 


10) Frequencies for Mass/Energies of Boson Elementary Particles: Support for an ontological basis of the 
Standard Model was found and indicates a coherent quantum wave equation for subatomic particles (40 
data in 21 publications, Meijer and Geesink, 2022). 
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11) Frequencies of Zero-point Energy Oscillations: Zero-point measurements and calculations related to 
Rabi frequencies, Lamb shifts, as well as vibrational energies of molecules, including hydrogen, 
substantiated a discrete quantum wave distribution of the zero-point energy field as calculated by the 
acoustic quantum code of resonant coherence. (49 data in 13 publications, (Geesink, 2021d and Meijer et 
al., 2020). 


12) Frequency values for Gravity waves: Meta-analysis of as recently reported Gravitational waves 
revealed a clear frequency distribution pattern, confirming the proposed Acoustic Quantum Code (140 data 
from 12 studies, Geesink, 2022). 


13) Frequency values for Oscillations in Brain Neuronal Microtubules in vitro: Meta-analysis of the 
recently published frequency values for microtubule of brain tissue studies, as performed in various groups, 
shows a striking congruence with the pattern of the acoustic quantum code (52 frequencies from 8 
different studies (Geesink and Schmieke, 2022). 


14) Frequencies of Spatio-temporal EEG peaks in Brains of Healthy Individuals and Mental Disorder 
Patients showed a remarkable fit with 150 data of the discrete coherent frequency pattern of the acoustic 
quantum code, with decreased coherent values in mental disorder patient (Geesink, 2023, Meijer, 2023). 


15) Infrared Signal Technology Improves Healthy Conditions in Brain and of Other Tissues, meta-analysis 
of EMF frequencies used in clinical practice are compatible with the coherent frequencies of the AQCRC 
pattern (Geesink, 2023). 


16) Chern-Invariant Metrics derived from Patterns of Phonon Topology, meta-analysis of reported Chern 
numbers in literature reveal a series of subdivision (decomposition) values of the Chern numbers between 
1 and 2, that is identical the AQCRC frequency values between 1-2 Hz, indicating a scale-invariant set of 
ground numbers in nature. (Geesink, 2022; Meijer, 2022). 


17) Quantum Energy States of Monopoles are Described by a Generalized Wave Function, literature meta- 
analysis of potential monopole energies exhibited a distribution pattern that is compatible with the values 
of the AQCRC (Geesink, 2023). 


18) Frequencies of the Solar system, Solar cells, Semiconductors and Photosynthesis, revealed a striking fit 
with the EMF frequency pattern of the AQCRC, indicating a cosmological context of the EMF photon 
frequency pattern (Geesink, 2023). 


19) Frequencies of Energy Fluctuations at the Planck Scale: analysis of data on discrete energy distribution 
as related to black-body radiation, showed an alternating pattern of coherent and decoherent values, being 
fully compatible with our Acoustic quantum code, (Geesink, 2023; Meijer, 2023), and in the present paper. 


It was inferred that this semi-harmonic frequency pattern is crucial for life processes, brain function and 
consciousness, through an all-pervading information domain that is seen as primordial, preceding the Big 
Bang ina cyclic modality of the universe. This assumed information domain stems from a musical/acoustic 
quantum code that steers via condensed Bosons from a 5-Dimensional manifold (see theory of Wong et al, 
2020), and becomes operative by symmetry breaking to the 4-D world. 


These precursors of wave activity express themselves in Higgs bosons and magnetic monopoles, that steer 
life conditions in proteins and DNA and create superconductive properties in cells (Meijer and Wong, 2022). 
Similar patterns of frequency bands are found in human brain (neuronal microtubules, see Bandyopadhyay, 
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2020) that may communicate with gravitational energies at the Planck scale (Orch-OR theory) and similar 
discrete oscillations are also present in the ZPE field that may be instrumental in generation of scale 
invariant consciousness (Meijer, 2017, Meijer, 2023). In the cellular organization and “electrome” function 
(Fig. 2 and 14), structured layers of water molecules play an essential role in guiding processes as 3D 
protein folding, reading of DNA template features by imprinting and also as a cosmic conduit as dedicated 


structures of water and silicate components (Meijer et al., 2020). 


Physical distributions of EMF frequency patterns 
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Spectral energy gaps of Hall effects 


Distribution of Gravitational waves 


1.0000, 1.0535, 1.1250, 1.1852, 1.2656, 1.3333, 1.4142, 1.5000, 1.5803, 1.6875, 1.7778, 1.8984 


Figures 13.2. 


1.0000 1.0535 1.1250 1.1852 1.2656 1.3333 1.4142 1.5000 1.5803 1.6875 1.7778 1.8984 


Figure 13.3 


Figures 13.1, 13.2: Selected, earlier reported, distribution patterns of EMF frequencies as revealed by meta- 
analysis of very different, yet related, physical phenomena (Geesink and Meijer, 2018) that all can be 
accommodated by a series of the ground-numbers of the equation of coherence (in red), indicating that a 
universal acoustic quantum code is guiding the cosmos on a very small scale), intermediate scale 
(superconductor materials), to very large (cosmological oscillations such as Gravity waves). The 7 different 
EMF- sets in the figure above, each have different EMF ranges (from Hz to GHz) but, according to application of 
octave hierarchy, or called fractal harmonics, these values can simply be related to each other and finally to an 
octave range of 12 scalars, (here depicted as a series of ground-numbers (red numbers above), by dividing 
through 2", (n is an integer), according to harmonic principles. The same patten has been shown for 
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conformational energies and frequency states of living cells and molecules, such as EEG/MEG/{MRI-patterns, 
that are characteristic for cell building, homeostasis, versus decay and apoptosis. Fig 13.3: The revealed 
pattern of the 12 mathematical calculated scalars can also be expressed as normalized Chern numbers, See 


Meijer and Geesink, 2022; Geesink, 2022f. 


5. The Modeling of Consciousness 


5.1. Introduction 


Influences on thinking, originating from information from outside, that influence individual consciousness, 
are reflected in ancient ideas such as temptation by the devil as opposed to divine inspiration, were often 
related to the predominant role of the gods in affecting our motives and actions. The idea of internal 
(unconscious) processes in the human mind was, in fact, present in antiquity, and has been considered 
across a wide variety of cultures. Hidden aspects of mental life, were, for example, referred to between 
2,500 and 600 BC in the Hindu and Egyptian scriptures. Clear indications of such “pan-psychic” doctrines 
were evident already in early Greek thought. One of the first Presocratic philosophers in ancient Greece, 
was Thales (c. 624-545 BCE), who employed an analogical argumentation for the attribution of mind that 
tends towards, what we call, panpsychism today. 


The Structural Organization of Water Molecules and Effects on Protein Folding 
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Figure 14: The essential role of dipole Water molecules, organized in hexagonally structured domains, that 
are associated in exclusion zones of interfacial layers of at the surface of cellular macromolecules such as 
proteins, and thereby guide the functional 3D conformation of intra-cellular proteins 


In this framework, Christof Koch more recently considered the so called “integrated information theory” in 
consciousness studies. The ultimate consequence of this concept holds that consciousness might be a 
property of all living matter, not just human brains. Common to panpsychism, in its various historical 
guises, is the believe that psyche is in everything (pan) or is ubiquitous, not only in humans, animals and 
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plants, but present all the way down to the constituents of matter, such as molecules, atoms, force fields, 
string modalities, anong others. Panpsychism assumes that any physical entity either is conscious itself, or 
is made from conscious parts, or rather forms part of a greater conscious whole (Melloni, 2021). 


In biological evolution, our type of brain emerged in a relatively short period of time, bearing features of 
awareness, consciousness and especially our self-consciousness, enabling humans to have self-reflection 
and predictive capabilities. Our personal biography memorizes our education, our attachment to family and 
friends, to cultural tradition, and the identification with our habitat and country. Having consciousness is 
not always a blessing: fear for our life and the expectation of death, sometimes destructive ambitions, 
being greedy, envious, all that makes up, and is a product of our consciousness. That self-consciousness is 
the “me”, theinner core, by some experienced as the higher self: it seems to reveal our consciousness as 
indivisible (Krishnamurti, 1974). 


Linde’s theory of consciousness suggests that, in a comprehensive physical theory of the Universe, space- 
time, matter and consciousness will all become ontologically equal partners in a single overriding physical 
reality in a multidimensional hyperspace. Consciousness may have its own space-time system and its own 
system of ontologically independent and spatiotemporally organized events (sensations and images) that 
have as much right to be called ‘material’, as is the case for protons and electrons. A central item in brain 
research is the question whether consciousness should be conceived solely as anemergent phenomenon, 
as related to the extreme neurological complexity of the brain or rather that the central nervous system is 
embedded in a much wider context in which it also receives (quantum) wave information, partly unrelated 
to the known senses. 


According to Harald Atmanspacher’s "dual-aspect” approaches consider the mental and physical domains 
of reality as manifestations of an underlying undivided reality, in which the mental and the physical do not 
exist as separate domains (Atmanspacher,2017). Filk, writes that quantum entanglement, being "a 
particular type of acausal quantum correlation", was plausibly taken by Pauli as "a model for the 
relationship between mind and matter"(Filk, 2014). Thomas Nagel (1979), proposed that a set of reasonable 
assumptions in philosophy in fact imply panpsychism, the view that the basic elements of matter (“physical 
ultimates”) have mental properties. The central concept is that information, apart from matter and energy 
is a fundamental building block ofthe world, that inherently has both a phenomenal and a physical aspect. 
The Bohm theory implied that a photon and an electron are always particles and waves at the same time. 
More precisely, he assumed that every particle has a well-defined position and momentum, since it 
accompanied by a “pilot wave” that originates from an implicate order, an informational type of field, 
described by the wave function p, that satisfies the Schrödinger equation (Pylkkänen, 2020). Mathematical 
models for consciousness have been proposed, aiming at the description of conscious experience and its 
relation to the physical domain. Whereas the axioms and metaphysical ideas of such theories have been 
carefully motivated, their mathematical formalism has yet to be definitely formulated. A general 
mathematical framework for models of consciousness that can be employed as a general approach, has 
been provided through a theory-building process (Kleiner, 2020). 


5.2. Earlier considerations on consciousness 

Consciousness is the quality of state that not only enables awareness of external objects but also the 
perception of thoughts within us.It has been defined as: subjectivity, awareness, sentience, the ability to 
experience or to feel, wakefulness, and having a sense of selfhood and executive control of the mind. 
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Despite the many difficulties in such definitions, many philosophers believe that there is a broadly shared 
underlying intuition about what consciousness really is (Jaynes, 1976). The unconscious mind (or the 
unconscious part of brain) consists of mental processes that occur automatically and are not available to 
introspection. Although these processes exist beneath the surface of conscious awareness, they are 
thought to exert an effect on conscious thought processes and behavior. Empirical evidence suggests that 
unconscious phenomena include repressed feelings and desires, memories, automatic skills, subliminal 
perceptions, and automatic reactions. The term unconscious was coined by the 18th-century German 
Romantic philosopher Friedrich Schelling and later introduced into English by the poét and essayist Samuel 
Taylor Coleridge. 


Jung considered that the unconscious is a determinant of personality and proposed that the unconscious 
can be divided into two layers: the personal unconscious and the collective unconscious. The personal 
unconscious is a reservoir of information that was once conscious but has been forgotten or suppressed. 
The collective unconscious, however, is the deepest level of the psyche, containing the accumulation of 
inherited psychic structures and archetypal experiences. Archetypes are so-called energy centers or 
psychological symbols that are apparent in culture as eternal representations. The collective unconscious is 
therefore said to be inherited and contains information on an entire species, rather than only of an 
individual. The collective unconscious is therefore, according to Jung, "[the] whole spiritual heritage of 
mankind's evolution, born anew in the brain structure of every individual". One of Jung's main psychological 
focuses was on understanding human personality. He believed that the unconscious mind contained 
archetypes that were universal across all cultures and time periods (Jung, 2000). 


In many philosophies, the conscious mind is a separate entity, existing in a parallel and hidden realm not 
yet described by physical law. Some scientists propose that there might be an intrinsic relation between 
consciousness and the world of quantum physics. Parallels between quantum mechanics of wave/particle 
and mind/body dualism were first drawn by the founders of quantum mechanics including Erwin 
Schrédinger, Werner Heisenberg, Wolfgang Pauli, Niels Bohr, and Eugene Wigner. Later it has been 
discussed in the framework of conscious energy as being coupled to a vacuum or aether, nowadays defined 
as a quantum superfluid. Quantum physicist David Bohm believed that the universe is holographic in nature 
and that there is an undivided wholeness of all things, realizing that each part of a hologram contains all the 
information of the whole picture. In his view it is useless to think in terms of separate particles since they 
are like little whirlpools in a dynamic river, without knowing where the whirlpool started and the river will 
end. Bohm, therefore, postulated that consciousness is not only present in animate life forms but also in 
inanimate matter, since matter, energy and information are equivalent and inter-convertible, and generate 
space, time and consciousness as strictly interrelated aspects (see also Meijer, 2012,2013). 


Mind and soul (psyche) are two concepts that seem to be closely related yet are distinct from one another. 
By some the mind is considered as the inner core of a human being, but originating in the brain, whereas 
the soul is considered to be the eternal spiritual nature of humans and collectively seen as the universal 
consciousness of humankind. The individual soul is the incorporated essence of each human, and it is 
thought to be separable from the body at bodily death. In life, the mind is credited with the faculties of 
thought, action, and emotion and the faculty of thinking, reasoning, and applying knowledge. It is human 
consciousness that emerges in the brain and is manifested through man’s thoughts, actions, emotion, free 
will, memory, and imagination. Emotions, like desire, may thus stem both from our souls and our mind 
(information states of living beings). Religions consider the soul to be man’s divine or God-given essence. It 
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is considered that the soul as the essence of the individual not only may guide man’s behavior, but also 
represents the essence of the eternal part of our being. 


(http://www.differencebetween.net/language/difference-between-mind-and-soul/). 


5.3. Modern Concepts on Awareness and Consciousness 


It was, more recently, considered that the subjective awareness of consciousness, related to the so-called 
‘hard problem’ of consciousness (Steel, 2021), can be understood by realizing that the whole neurological 
systems, including our brain with its neuro-humoral and genetic system, is embedded in a 3D, or even, 4D 
spatio-spectral quantum dynamic field. This implies that living organisms can process 4D spatio-spectral 
quantum information. Here the term 4D indicates an extra spatial dimension and does not refer to time. In 
our Quantum Code model, the fractal (nested) geometry of the torus takes a central position in modeling 
brainphysiology, as was also put forward by Tozzi et al. (2015, 2016, 2017). The toroidal generation of quasi- 
wave/particles such as polaritons and polarons, in which bosons, fermions such as electrons and protons 
are guided by associated quanta (phonons) or light quanta (photons), may represent a global and crucial 
aspect of information transition and integration and in this manner bridges electromagnetic and neural 
information processing. It has been suggested that brain functions such as mind-wandering and memory 
retrieval could be explained by the functional occurrence of such imperceptible spatial 4D dimensions 
(Peters, 2017). 


Tozzi and Peters (2017), also proposed that conscious moments in brain function are correlated with specific 
trajectory state in a “Clifford torus” structure. In this framework it has been proposed that features of EEG 
brain signals with spectral peaks in preferred bands (alpha, beta gamma EEG waves) originate from such 
feature vectors in a 4D Euclidean space. One example of such a recurrent toroidal type of brain activity, 
might be found in the periodically repeating pattern of so-called grid cells in the brain. These patterns have 
been related to a supposed toroidal architecture of brain wave attractors (McNaughton et al., 2006). 
Dynamic coupling of brain attractors with ZPE field oscillation modes has been proposed as a universal 
mechanism underlying the generation of conscious states (Keppler, 2016, Sbitnev, 2016b, c). The latter is 
based on stable attractor dynamics by which the ZPE field/Superfluid-Quantum Space, in fact, becomes a 
substrate of consciousness. Inthis framework, the brain, as a resonant oscillator, extracts or rather filters a 
wide variety of phenomenal nuances from an all-pervasive stochastic radiation field in the form of phase- 
locked ZPE wave information states, that are supposedly linked to the creation of corresponding conscious 
states. 


So, it seems that the functional properties of molecules should not only be inferred from properties of their 
constituent atoms alone, but also rely on phonon and/or photon mediated information that couple them to 
their workspace surroundings. In this respect, an ZPE stochastic electrodynamic field, as postulated by 
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Laszlo, 2007, and Keppler, 2016, should be seen as the crucial “steering” modality that mutually 
communicates with thewhole nervous system of the organism, including its neuronal networks with their 
conscious and non-conscious aspects. Meijer et al. (2020) proposed the use of nested toroidal geometry for 
describing self-referential information flow and added the aspect of an extra 4-D spatial dimension of 
universe to arrive at a field-receptive mental memory workspace, a concept by which mind/matter aspects 
can be integrated in the consciousness framework. The importance of the concept of the universe as a 
cosmic hologram has been reviewed earlier in a study of Currivan, 2017, and is related to a fractal 5-D holo- 
fractal structure as proposed by Linden, 2009. The brain supervening workspace, proposed by Meijer and 


Geesink, 2017, was framed as a holographic “event horizon” information register, that is equipped to 
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monitor and update the waves of our brain by conversion of integrated wave energies into attractor 
type/standing waves. The latter were conceived as activities that guide the related cortical template to a 
higher coordination of reflection and action as well as to promote neural network synchronicity, as 
required for conscious states. 


The universal quantum energy field can, therefore, can also be envisioned as a hologram (for theory see, 
Susskind, 2016 and 't Hooft, 2010), that permeates everything in the universe. It is considered by the earlier 
mentioned physicist and systems theorist Laszlo as a universal information field (Laszlo, 2007, 2012). This 
implies that we are in fact permanently connected to and embedded in a general energetic information 
field, which penetrates all animate and non-animate material (Meijer and Geesink, 2017, 2022) caused by a 
combined field composed of discrete coherent and decoherent frequencies. The toroidal event horizon 
workspace as a permanently updated memory register, associated with but not being reducible to the 
brain, can be instrumental in the earlier mentioned brain to brain communication, extra-sensory Psi 
phenomena such as clairvoyance, reported life panoramas in Near-Death Experiences (NDE) and potential 
survival of consciousness after bodily death. Such aspects were treated by many philosophers and mystics 
in the past and present. According to Kant, space appears as the Vorstellungsform (manner of imagination) 
of the executive function which means that we imagine our intentions in relation to the outside reality in 
the form of space. Time is the principle of order for the perceiving function and matter and connected with 
space in the form of laws and corresponds to the rational function of consciousness. In this analogy we 
derive the structure of outer space which is divided in time, space and matter from the space of 
consciousness. 


Sieb, 2016, proposed that space-time intervals are the fundamental components of conscious experience, 
involving gravity, in his “theory of everything”. Such a type of reality exhibits a general covariance 
(independent of coordinate systems and scale invariant), a physical constant that encompasses all frames 
of reference. There are three basic types of space-time intervals (light-like, time-like, space-like) which 
interact to create space-time and its properties. Human conscious experience is a four-dimensional space- 
time continuum, created through the processing of space-time intervals by the brain and thus, space-time 
intervals are the source of conscious experience. The general covariance of space-time intervals is related 
to quantum mechanics, and space-time intervals are seen as the source of quantum gravity. The general 
covariance of space-time intervals seamlessly merges with general relativity and quantum field theory. The 
Minkowski-type of metric, which defines generally covariant space-time intervals, may be considered an 
axiom that provides the supposed “Theory of Everything” (Sieb, 2016, 2017; 2018, see also Meijer et al., 
2020; Meijer, 2024). 


In the present paper it is also proposed that quantum entangled life conditions and graded states of 
consciousness in the universe are scale invariant and are guided by a quantum wave meta-language in a 
superfluid quantumspace/zero-point energy field, that is instrumental in creating quantum coherent states 
through pilot wave resonant connectivity. This interacting dynamic EM field, in the steering of life 
processes operates through the semi-harmonic tuning of fractally structured water and vibrating macro- 
molecules such as in our genome, DNA, hydrated proteins in the cell, including the different cell types in 
the human brain (see figures 14 and 15). Our brain and neurons thus are not “stand alone” information 
processing units: they act as a central part of our integral nervous system with recurrent information 
exchange with the entire organism and the cosmos. The brain is conceived to be embedded in a 
holographic structured field that interacts with resonant sensitive structures in the various cell types in our 
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body. It can integrate discrete patterns of eigen-frequencies of waves, thereby continuously updating a 
time-symmetric global memory space of the individual. Its toroidal organization allows the coupling of 
gravitational, dark energy, and zero-point energyfields (ZPE), as well as earth magnetic field energies. This 
holographic receiver and dedicated antenna transmits wave information into the neurological system and 
brain tissue, that thereby is instrumental in conscious and sub-conscious information processing. It is 
proposed that the supposed field-receptive workspace, in a mutual interaction with the whole nervous 
system, generates self-consciousness and is conceived as operating from a 4th spatial dimension (hyper- 
sphere). Its functional structure is adequately defined by the geometry of nested torii and a monopole field, 
that is envisioned as a basic unit (operator) of space-time and can be described by basic harmonic 
algorithm (Meijer and Geesink, 2017). 


Summarized: Human conscious experience is positioned in a four-dimensional space-time continuum, 
created through the processing of space-time intervals as experienced by the brain and our entire 
neurological system. According to Sieb, space-time intervals are the source of conscious experience. Our 
concept of space-time that bears discrete harmonic oscillations, provides a typical calculable metric, that is 
based upon a combination of twelve fundamental invariant numbers, with a fractal character, as EMF 
energies ranging from Hz to GHz values, providing a guiding background field of reality (Geesink, 2022b). 


5.4. Present State of Art of Consciousness Studies 


We have earlier proposed that the brain is equipped with an integral workspace for overall quality control 
and error correction that functionally depends on a coherent photon/phonon mediated information 
transmission. This was proposed since it is unlikely that the normal neurotransmission mechanisms are 
rapid enough to explain the ultra-fast retrieval of memory elements and almost instantaneous recruitment 
of information from widely separated parts of the brain (the socalled binding problem). As an alternative, 
the active involvement of photons/phonons was proposed rendering a versatile communication system 
that presents multiple orders of magnitude higher transmission rates. It can be speculated that (self)- 
consciousness is largely dependent on the degree of coherence of total brain information (see Geesink 
2022d; Meijer, 2023) and that it requires some sort of rapid broadcasting/synchronization function to bind 
the several brain structures essential for conscious states. The integral memory workspace is supposed to 
enable effective prediction coding though algorithmic simulation of both past and future conditions, in a 
reversed time and time-forward manner. This concept seems very well compatible with the recently 
proposed state of “total simultaneity” as proposed for consciousness by De Wilde, 2016. The holographic 
event horizon workspace, thereby, generates an updated “reference of reference” for quality control of 
sensory-evoked brain representations. 


A field-like quantum organization was proposed also by several authors (Amoroso, 2016; 2018; Sarfatti, 
2022 McFadden, 2020, Hameroff and Penrose, 2014, Meijer et al., 2020, and Sbitnev, 2016; 2024, and see 
Table 3). We have earlier identified a potential mechanism for long-range communication by acoustic like 
phonons in brain, as well as in the communication in relation with environment and information force fields 
such as zero-point energy field (see Meijer, 2019; 2020, see also Keppler, 2018). Receiving of external wave 
information in brain may be based on wave energy reception by hydronium-type of proton antennae in 
brain water compartments, in which electron/phonon (polaron quasi-particles) were supposed to represent 
the information carriers (Meijer and Ivaldi, 2022). 


43 


Gravitational Orchestrated Objective Reduction to Conscious States and Double Split Wave interference in Brain 


Micro-tubular Resonance in Quantum Consciousness 


Limbic system ‘omisschem® Hippocampus 


Brain as Double-split Quantum System 


Conscious double- Single-siit pattern 
bate slit 
Em 
Electrons 
uo 
ie ANS 


Ooudle-siit 
electron ouble-sit pattern 


10" 10' 10? 10? 10 10° 10° 10’ 10 10" 10" pigs aches 
Frequency Mz) pattern 


Figure 15: Left: Neuronal microtubule showing a spiral organization of layered tubulin isomeric 
molecules(a) that can propagate quantum waves of various frequencies and can resonate with quantum 
waves at the Planck scale. D: Gravity mediated superposition of tubular and Planck scale oscillation 
generates conscious states in a process called “Objective Orchestrated Wave reduction”, by Hameroff and 
Penrose, 2014; Right: The two hemispheres of the brain with central hippocampus structure can be 
conceived as a double split quantum interference system that can generate coherent and decoherent wave 
reduction (Sbitnev, 2016), as an alternative to the Orch OR hypothesis. 


Table 3: Innovative Approaches in the Study of Consciousness, 2015-2023 


Amoroso, 2016 Unified Field Mechanics & Applications, Objective Character of Experience 

Amoroso, 2018 Redshift CBR as Intrinsic Blackbody Cavity-QED Dynamics 

Atmanspacher, 2022 Dual-Aspect Monism and the Deep Structure of Meaning 

Bandyopadhyay, 2020 Interview with Hunt: Resonance Chains and New Models of the Neuron 

Beichler, 2022 Brainworks: The Emergence of Consciousness in Brain, Body and Consciousness 
Bond, 2022 Coherence Field Theory: Quantum coherence as the basis for a model of brain function 
Cavaglia et al., 2023 Towards a Holographic Brain Paradigm: a Lipid Centric Model of Brain Functioning 
Close and Neppe, 2020 The Neppe-Close Triadic Dimensional Vortices Paradigm 

De Wilde, 2016 Total Consciousness in Total Simultaneity, the Consciousness Connection 

De Haan, 2021 Singularity and Consciousness: A Neuropsychological Contribution 

Feinberg, Mallatt, 2020 Phenomenal Consciousness and Emergence: Eliminating the Explanatory Gap 
Edwards, 2023 Modern Monads: Leibniz, Continuity and the Stream of Consciousness 

Fedi, 2019 Higgs, Dark Sector and the Vacuum: From Bosons to Massive Particles via Doped Vacuum 
Fingelkurz et al., 2017 in: Tozzi et al., Topodynamics of the Metastable Brain 

Fisher, 2016: in: Weingarten et al., A New Spin on Neural Processing: Quantum Cognition 

Funk, 2022: Understanding the Feedback Loops between Energy, Matter and Life 

Georgiev, 2020: Quantum Information Theoretic Approach to the Mind-Brain Problem 

Geffen, Braun, 2023 Effects of Geometric Sound on Human Physiology and Physical Matter 

Hameroff, 2022 Consciousness, Cognition and Neuronal Cytoskeleton. A New Paradigm 

Haramein et al, 2013 The Unified Space memory Network: From Cosmogenesis to Consciousness 

Hardy, 2023 Synchronicities & Nonlocallity How our Hyperdimensional Self Tinkers with Spacetime 
Hardy, 2015: A Systemic and Hyperdimensional Model of a Conscious Cosmos 

Ho et al., 2015 Is Spacetime Fractal and Quantum Coherent in the Golden Mean? 

Hoffman, 2015: The Interface Theory of Perception 

Hosseini, 2021 Brain to Brain communication and role of electromagnetic fields 
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Hunt and Schooler, 2019 
Irwin, 2020: 

Kastrup, 2017 
Keppler, 2020 
Kyoung-il, 2021 
Lahav, Neemeh 
Macken,2023 
Mashour et al., 2020 
McFadden, 2020 
Mocombe, 2023 
Meijer et al., 2020 
Meijer, 2023 
Messori, 2011 

Miller and Torday, 2018 
Miller, 2023 
Nishiyama, 2024 
Persinger et al., 2015 
Pollard—Wright, 2023 
Poznanski, 2019 
Sarfatti, 2020 
Savelev et al., 2020 
Sbitnev, 2024 

Sett, Bayne, 2022 
Sigawi et al., 
Signorelli, Meling 
Singh et al., 2020 
Singh et al., 2018 
Solms, 2019 

Steel, 2021 

Tate, 2022 

Tozzi and Peters, 2021 
Trevathan, 2022 
Tuszynsky et al.,2022 
Vanchurin, 2020 
Wahbeh, 2022 
Walling, 2020 

Wang, 2021 

Wendt, 2021 


Wong et al, 2020 


Easy Part of the Hard Problem: a Resonance Theory of Consciousness 
A New Approach to the Hard Problem of Consciousness: a Quasi-crystalline Language 
Making Sense of the Mental Universe 

Common Basis of Memory and Consciousness, Omnipresent Background Field 

From IN-Out Duality to Quantum Social Mechanisms 

A Relativistic Theory of Consciousness 

A Single Field Model of the Universe 

Conscious Processing and the Global Neuronal Workspace Hypothesis 

Integration Information in the Brain EM Field: the Field Theory of Consciousness 
Consciousness Field Theory: A Critical Review 

Scale-invariant Acoustic Information Code in a Superfluid Quantum Space Guides Mental 
Concept of Integral Holographic Consciousness: Predictive Coding and Phi-Based Harm. 
Cells, Neurons and Qualia, The Holographic Strange Attractor Model 

Four Domains: The Fundamental Unicell and Post-Darwin in Cognition based Evolution 
A Scale-free Universal Relation Information Matrix Reconciles Information Problem 
Holographic Brain Theory: Super-radiance, Memory Capacity and Control theory 
Physical Basis to Consciousness: Implications of Convergent Quantifications 
The Feelings of Knowing. Fundamental Interoceptive Patterns Connecting Consciousness 
Theorizing How the Brain Encodes Consciousness Based on Negentropic Entanglement 
Solving the Hard Problem Mind-Matter Conscious Al 

How the Biofield is Created by DNA Resonance 
The Edge of Chaos Is that where Consciousness Manifests through Intermittent Dynamics 
Theories of Consciouness 

The Constrained Disorder Principle May account for Consciousness 
Towards a New Concept for a Biological Neuroscience of Consciousness 

A Self-operating Time Crystal Model of Human Brain 

DNA as an Electromagnetic Fractal Cavity Resonator: Its Universal sensing 

The Hard Problem of Consciousness and the Free Energy Principle 

Modeling aspects of consciousness, a topological perspective 

Spirituality, Theoretical Physics and the Consciousness of the Universe 

Nervous Activity of the Brain in Five Dimensions 
A Meditation of Consciousness, The Physics of Intentionality and Prayer 

Archetypal Molecular Patterns of Conscious Experiences are Quantum Analogs 

The World as a Neural Network 
What if Consciousness Is Not an Emergent Property of the Brain? 

An Update on Dimensions in Consciousness 

Mode Transition for Increased Voltage Gain Range with Tri-State and Single Cycle Control 
Quantum Mind and Social Science 


5D Model Theory for Creating of Life Forms, Due to 5D to 4D Symmetry Breaking 


In Table 3, recent studies on the very nature of consciousness are listed, that touch upon the involvement 
of quantum physics in brain function. In addition, we earlier found that energy gaps of various 
superconductive properties, that might have a relation with our neurological system, also show the same 
typical frequency distribution (Geesink and Meijer, 2019a), also implying that man-made superconductor 
materials can be improved and shifted to higher temperature ranges by EMF lasing, using these discrete 
frequencies. 


What could be the relation between this spectrum of physical phenomena and the subject of the present 
paper on brain function and consciousness? Here we report on the remarkable congruence with the 
vibratory patterns of neuronal microtubular structures, that are supposed to be essential for the creation of 
conscious states by an orchestrated wave reduction through alignment to gravity fluctuations (Hameroff 


and Penrose, 2013). Also microtubules are functioning according to the proposed algorithm 
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(Geesink/Schmieke, 2022). Since the spiral micro-tubular tubulin protein chains also contain a core of 
coherently structured water domains, the set of ZPE guided frequencies detected by us in water (Geesink, 
Jerman and Meijer, 2020), may functionally link these processes, since ZPE oscillations can reflect those 
typical frequencies (Meijer, 2022). The overall coupling of cosmic events with brain function becomes clear 
realizing the typical found brain wave frequencies and the cerebrospinal water compartments in the brain 
of water-ion complexes and freely moving hydronium (H2O-proton) units including the different ion- 
hydrates, can be considered as EMF antennae for internal and external EMF vibrations (Meijer et al, 2020; 
Geesink, 2022). This brings the following features for an efficient and guided brain and neurological 
functions together: 


ultra-rapid information transfer through superconductive flow of photon/phonon activity. 
oscillatory behavior of water molecules according to the proposed algorithm (Geesink and Meijer, 
2020). 

o vibratory functioning of microtubules as confirmed by Bandyopadhyai, 2013 and Geesink/Schmieke 
2022. 
potential for field-receptive signal conduction and required entanglement of distant brain areas. 
gravitational connection at the Planck scale, as suggested by Hameroff and Penrose, 1996 and 
recently studied by Meijer and Bermanseder, 2024. 


The latter holographic construction can be envisioned if a connection modality is operable in the whole 
organism, in which each part of the hologram contains the information of the whole. This enables the 
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simulation of present and future states instrumental as a global ”reference”. The holographic principle 
includes an event horizon, in which the entire information that describes an entity, is projected on a hyper- 
spherical domain that surrounds this object. This can even be true for individual cells, in which for example 
complex protein communication networks are functioning, requiring a precise 3D folding of each of the 
participating proteins, realizing that for each individual protein molecule, millions of possible configurations 
are possible, and even configurations with structures known for inanimate superconductors (Meijer ad 


Geesink, 2018b and Melkick and Meijer, 2018). 


Such a holographic and field receptive workspace would even provide the basis for the cosmic relation and 
generation of a universal consciousness of which we all are participating (Kastrup, 2018; Meijer and 
Raggett, 2014; Meijer, 2019). Such a brain supervening modality is also assumed directly in various 
brain/consciousness models, as proposed by Amoroso, Sarfatti, Fingelkurz, De Wilde, Hameroff, Ho, Irwin, 
Keppler, Wahbeh, Wong, and in fact is implied in many of the other models listed in Table 3, including the 
Global /Neuronal Workspace models of Baars and Dehaene, who never did clarify their supposed 
broadcasting of wave activity, requires for brain binding of distant brain centers. 


In the present paper, we hypothesize that neurological functions are embedded in a imperceptible fourth 
spatial dimension. Its very presence was empirically assessed using neuro-imaging with fMRI series (see 
section 10). Indeed, there is a typical feature that reveals the existence of such a functional hypersphere: 
the simultaneous activation of areas opposite each other on the 3D cortical surface (Tozzi and Peters, 
2021), and see figure 16, that substantiated that brain activity takes place on a closed, “donut-like” 
trajectory. Thereby, according to these authors, helping to solve long-standing mysteries concerning our 
psychological activities, such as mind-wandering, memory retrieval, consciousness and dreaming states. 
Although the selected spectrum of studies, as listed in Table 3, (albeit not complete), propose quite 
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different concepts, they certainly exhibit several common aspects that support our extended brain model: 


o Consciousness is not only restricted to living beings and may have a pan-experiential or even pan- 
psychic character. 

o Consciousness should be seen as a (bio)field-like phenomenon to explain functional binding in 
brain. 

o Consciousness bears a mental attribute and exhibits a cosmic or universal feature and ZPE guiding. 
Consciousness can be physically described in the framework of holography and fundamental 
information. 

Conceptualization of consciousness requires at least one extra-spatial dimension in a 5D universe. 

o Consciousness requires scale-invariant coherent and resonant wave properties as well as quantum 
entanglement/tunneling processes for multi-level communication. 

o Apart from classical neurotransmission, signal transduction in the brain requires more rapid 
photon/phonon fluxes. 

o Brain function requires involvement of quantum physics to explain qualia and extra-sensory 
perception. 

o Biological evolution and first life entertain quantum biology processes and some kind of cognitive 
guiding. 

o Apart from micro-tubular oscillations, vibrant protein/DNA conformations play a role in creating 
brain memory and conscious states. 

o The evolution of consciousness can be conceived as the result of a physical modality of symmetry 
breaking. 

o Space-time bears a quantum superfluid or quasi-crystalline fluid character, allowing vortex type of 
energy patterns described in toroidal type of information processing. 

o Nature is guided by an acoustic quantum code that can be mathematically defined also in relation 
to cognition. 


6. Selected Treatment of Current Consciousness Models 


Some selected consciousness models will be summarized, and a comparison of the different models willbe 
made in the following: 


6.1. Nambu-Goldstone Boson Model of Ricciardi and Umezawa (1967) 


Ricciardi and Umezawa proposed a general theory of the role of quanta of long-range coherent waves 
within and between brain cells and suggested a mechanism of memory storage and retrieval in terms of 
Nambu-Goldstone Bosons. The quanta of long-range coherent waves within and between brain cells 
provided a possible mechanism for memory storage and retrieval. (Ricciardi, 1967). This concept was later 
extended to a quantum theory, encompassing the function of biological cells, according to the quantum 
biodynamics of Del Giudice and Vitiello (Del Giudice, 1986). 


6.2. Orchestrated Objective Wave Reduction Model of Hameroff and Penrose (2014) 


Stuart Hameroff and sir Roger Penrose proposed already in the mid 1990's that consciousness may depend 
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on a biologically 'orchestrated' wave reduction, enabling quantum coherent calculation processes in 
neuronal microtubules within the brain. Such quantum processes, in these organelles, were supposed to 
correlate with induced or modulated events of neuronal synaptic transmission and perturbation of 
membrane potential activity. The continuous generation of conscious quantum can be described by states 
Schrddinger-type of wave evolution on the basis of the specific Didsi-Penrose (DP) scheme of ‘objective 
reduction’ ('OR') of the quantum state through resonant superpositions with gravity-mediated wave 
oscillations at the Planck scale. When a certain threshold is reached, a so-called objective reduction occurs 
as a sort of a "confirmation of the state" occur. The "Orch OR" theory suggests that quantum computations 
in brain neuronal (dendritic-somatic) microtubules regulate axonal firings to control conscious behavior. 
The basic process underlying the emerging of consciousness in this model occurs through alignment of 
subsequent coherent conscious states, promoting the cycles of brainwave synchronization. Instead of 
talking about obtaining coherence through Bose-Einstein condensations, as put forward earlier by Frölich, 
2010, the authors talk about quantum gravity mediated "orchestration". This objective reduction may 
represent the non-computable aspect of the human mind (Penrose, 2010) through the cosmic (Planck 
scale) connection, as well as the fundamental physical source of consciousness. In contrast, decoherent 
(chaotic) states disturb time- and space dependent oscillation patterns and thereby may induce anomalous 
dream states and finally clinically relevant mental disorders. 


In line with our consciousness model, the Orch OR theory assumes that the consciousness process is 
dependent on discrete quantum wave information, and that occurrence of the so-called "conscious 
moments" is manifest at frequencies in the range of about 30-90 Hz. We defined the exact range of discrete 
micro-tubular oscillation frequencies in relation to fluctuations at the Planck scale (see section 2.9). 


6.3. Holographic Spacetime Model of Haramein, Brown and Val Baker (2016) 


The subatomic structure of the proton and the electron have been derived from a spacetime holographic 
structure of Planck-scale quantum vacuum oscillators, demonstrating that spacetime, at the very fine level 
of the Planck-scale, represents discrete information quanta. Self-organizing vibratoty systems may leadto 
self-awareness and consciousness and are an integral emergent property of the feedback dynamics, of 
spacetime information itself. 


The Universe as a Fractal Wormhole Structure: from Black Holes to the Molecular Scale 
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Figure 16: Left: The fractal wormhole network theory of Haramein et al, 2016, with self-similar features at 
the cosmic and brain levels, producing proton/electron plasma as a unified conduit; Right: Fractal 
organization of brain from macro- to micro-scale, showing arranged protein layers that allow acoustic 
oscillation of 3D protein molecules, providing the music of the cell (Bandyopadhyai et al, 2020). 


It has been suggested by these authors that the Planck-scale micro-wormhole entangled structure interact 
with themacromolecular assemblies of living cells, and that this wormhole-entanglement may function in 
the memory and learning capacity of such biological entities. The recursive information flux, encoding 
feedback processes of the quantum spacetime micro-wormhole network, has been referred to as space- 
memory, and enables memory and learning in physical systems across all scales, resulting in universal 
evolutionary tendencies towards higher levels of ordering and complexity, being foundational to biological 
evolution, sentience, and awareness. So, human consciousness is multiply connected to distant and separate 
areas of the supposed cosmic Space-memory Network (Haramein, Brown and Val Baker, 2016) and see Fig. 
16. 


6.4. Operational Architectonics Brain model of Fingelkurz et al. (2020) 


According to these authors, understanding human consciousness requires the description of the principles 
of underlying neural collective phenomena, and the nested hierarchy of spatiotemporal patterns of 3D 
electromagnetic fields, as produced by neuronal assemblies. An analysis has shown that the structure, 
organization, dynamics, constitutive and causal relationships of such nested hierarchy of operational 
architectonics of brain activity are guided by laws such as criticality, self-organization, and emergence. 
"Spatiotemporal Neuroscience" conceives the brain and mind in terms of their spatio-temporal dynamics 
rather than in terms of specific functions like cognitive, affective, social, cultural, etc. and may have a direct 
relation with quantum processes (Fingelkurts et al., 2020). The model certainly is compatible with our 
concept. 


6.5. Electro-magnetic Brain Model of McFadden (2007, 2013, 2020) 


McFadden proposed that conscious volition results from the influence of the brain's electromagnetic fields 
on neurons that thereby initiate actions. The conscious electromagnetic information (CEMI) field theory 
thereby proposes digital information within neurons, that by their electronic (action potential) activity and 
functionally pooled and integrated organization form an electromagnetic information field and see Fig. 17. 
Such a ‘tonscious” electromagnetic information field theory enables that consciousness is physically 
integrated, and causally active. Through information encoded in the brain’s global electromagnetic (EM) 
field it implements algorithms in space, rather than time. Coherent states of neuronal firing, than, produce 
an electrical field that has been identified experimentally in several studies and here is considered as the 
very seat of consciousness. In return, these electrical fields integrate the neuronal activities and steer them 
in a functional direction. It is not clear how this relates to local and non-local quantum condtions, but Libet, 
1979 and also Pockett, 2014 do not exclude a conscious mental field (figure 17). 
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Concepts of Electromagnetic Field Theories and Harmonic Oscillations in Brain Connectome 
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Figure 17: Consciousness as generated by an interplay of electromagnetic fields produced by internally or 
externally recurrent neuronal electric activity (McFadden, 2013; Pockett, 2014), also conceived as a mental 
field by Libet; Right: Harmonic oscillations of the brain connectome of grey and white matter, and their 
frequencies measured by NMR. 


6.6. Toroidal Brain Model of Tozzi and Peters (2021) 


An important notion in these studies is that nervous activity of the brain, at least partly, takes place in 
higher-dimensional functional space or dimension. The authors propose that the brain might be associated 
with a sort of phase space, situated in a four dimensional (extra spatial dimension) that is, in this case not 
the dimension time. This asks for a global visualization for exploiting four-dimensional maps of three- 
dimensional experimental data sets, an aspect not unknown in neuroscience See Meijer et al., 2020). The 
treatment of EEG traces with Fourier analysis allows the investigation of a scale-free activity of the brain, 
modeled in terms of trajectories on hyperspheres and quaternionic networks. Repetitive spatial and 
temporal patterns of brain activity can so be enlightened in four-dimensional space. Further, the 
quaternionic approach makes it feasible to identify spatially far apart and temporally distant periodic 
trajectories with the similar features, such as the same oscillatory frequency or amplitude. This leads to an 
incisive operational assessment of global or broken symmetries, representing domains of attraction inside 
three-dimensional projections. These matching descriptions generate relations between the apparently 
random paths, as hidden in the very structure of nervous fractal signals (Tozzi and Peters, 2021). Higher- 
dimensional nervous trajectories have so been identified in phase spaces, taken the form of genus-zero 
hypersphere S3 or genus-one Clifford torus (Tozzi et al., 2016). It has been suggested that brain functions 
such as mind-wandering and memory retrieval, could be explained by the functional occurrence of such 
imperceptible further spatial dimensions (Peters, 2017). This toroidal approach of brain activity and the 4D 
geometry is very supportive for our toroidal 5D workspace concept (see figure 18). 
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Figure 18. Field receptive, event horizon model of consciousness, depicted in various representations: Main 
picture: postulated double-toroidal field integrating the 4D- hypersphere workspace with the event horizon 
surface, projecting the integral individual information as an internal model of the self. Note that the 4-D 
hypersphere is pictured within the skull, but that it can exhibit an extended localization, surrounding the 
brain or even the whole organism, due to fractal properties and can also be positioned at a micro-scale at or 
within the brain cells or extracellular space. Embedding of the 3-D toroidal domain of the brain within a 4-D 
hypersphere is therefore multidimensional and fractal at various levels of organization. Symmetry breaking 
occurs from the 4-D hypersphere to the 3-D internal brain torus, of which the traces can be detected by 
series of f-MRI scans of the brain as antipodal activity domains in the brain tissue (inset middle below). 
Insets at the right A: Supposed broadcasting centers in brain that may explain binding and global synchrony, 
according to Baars B: Fractal organization of information scales in the extended brain. C: Hemi-spherical 
anatomy of the brain resembling a toroidal geometry (reference Meijer and Geesink, 2017). 


6.7. Macroscopic Quantum Mind Model of Wendt (2015; 2020) 


The quantum mind and consciousness are inherent to the material world, that goes well down to the 
subatomic level. Entanglement is seen as the process by which subatomic particles become inter-connected 
to form an inseparable quantum system in space and time. “Human entanglement”, likewise, occurs 
through the language and shared meanings and human subjectivity (consciousness and intentionality), and 
may also be governed by the principles of quantum physics. The human brain is conceived as a sort of 
quantum computer that can perform the function of a “holographic projector”. Social structures, endowed 
with subjectivity and intentionality, thus, are merely holographic organisms endowed with “quantum 
coherence”. Thereby, human beings seem to live in a “holographic quantum model of society”, in which 
“each of us is a pixel entangled in such social structures, that enable our agency”. Human beings, in this 
conjecture are essentially a “walking wave function” whose primary causal mechanism is that of free will. 
Wendt, so defines his “quantum mind theory”, which defines the “human brain” as an entangled and 


51 


holographic “quantum system”. This approach allows to bring the principles of quantum mechanics to the 
macroscopic level and ensures the heuristic potentiality of his “quantum human being” (Wendt and 
Alexander, 2015; Ricardo 2020). 


A fundamental problem in cognitive and social science concerns the identification of principles guiding 
human cognitive acts such as decision-making, categorization, and behavior under the condition of 
uncertainty.It is proposed that there is a way to address subjectivity and intentionality in both individual 
and collective actors: in fact implying the rehabilitation of a “vitalist ontology” in social sciences. Wendt 
argues that this ontology would facilitate the construction of a human being in a model, on the basis of a 
vision of nature that can reestablish their “agency” and their “vitality”. In order to have access to the realm 
of “subjectivity”, the path of “panpsychism” is considered, based on the idea that consciousness is inherent 
to the material world and can be traced to the subatomic level. In other words, “matter is pregnant with 
life”. It is through language that humans create and materialize the required “holographic structures”, 
endowed with a type of collective consciousness that is instrumental in the organization and regulation of 
social life. Social structures, endowed with subjectivity andintentionality are merely holographic organisms 
endowed with “quantum coherence”. The practical consequence is that quantum coherence in social life is 
most optimal when individuals act in ways that respect institutional rulesand norms across time and space, 
in which “human entanglement” occurs through language and shared meaning. 


6.8. Fifth Force Consciousness Model of Mocombe (2022, 2023) 


Consciousness, in Mocombe’s view, is an emergent fifth force of nature, a field composed of a quantum 
material as a substance/energy modality. The particular phenomenal property or its informational content, 
is recycled, replicated, entangled and/or superimposed throughout the multi-verse. Consciousness 
becomes embodied, via the microtubules of neurons of brains as a form of aggregated matter. The 
emerging consciousness field is generated by its elementary particle, framed as a psychion (a boson with 
spin S=1, with mass, charge, and spin), interacting through electromagnetism. The central nervous systems, 
including brains, and brainstem of subjects houses experience as a resonating channel. The latter exhibits 
the wavelengths of electromagnetic waves as are manifest both on our planet earth and the entire universe 
and is conceived as the absolute vacuum, i.e., zero-point field of the fifth dimension. The mind is 
composed, not only, of a personal conscious part but also a collective unconscious part. The sense- 
experience of the emerging ego, is held together by the brain’s electromagnetic field, generated by the 
periodic discharge of neurons. Consciousness is realized via the absolute vacuum in which the psychion 
elementary particles or bosons are the information carriers of the field (Mocombe, 2022, 2023). 


6.9. Electric Field Brain Model of Bond (2023) 


Here, the brain’s electric field coherence appears to be a central factor in consciousness’ integration, rather 
than an epiphenomenon of neuronal activity. A new paradigm in neuroscience arose that views resonance 
as the crucial phenomenon responsible for the origin of consciousness. The concept of resonance is 
understood as the connective principle in the oscillating information flow within the brain’s electric field, 
finally resulting in production of mind from matter. Vibrations of matter such as nanoscale atomic 
structures and photonic waves participate in forming the very basic substance offirst-person consciousness. 
The hypothesis is that coherence fields show atomic nodes of integrated photonic waves, representing the 
fundamental units of first-person precepts. The concept of quantum coherence was formulated, based on 
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nano-scale membrane properties, that male clear how electrical impulses travel along neurons and how 
electronic currents are driven by coherence at the quantum scale. Synaptic phase regulation, was 
hypothesized as to be responsible for local field potentials (LFP) and their inherent wave oscillations. 


Activation of neural tissue in this theory, is closely linked to temperature variations, and it is hypothesized 
that this phenomenon is not merely a waste product of local metabolism, but constitutes a signature of 
coherent field modulation. Here, photonic waves of a primarily infrared spectral range, function as an 
interstitial medium of the supposed basic percept field. The author holds that future experimental 
approaches should validate this coherence field theory, and could set science on a course to resolve the 
mind/body problem. Interestingly, a spectrum of relatively coherent to relatively decoherent states are 
proposed to exists at the subatomic scale, where electric currents are driven by states of quantum 
coherence in the aqueous solution of ions. The baseline condition for this aqueous solution is a state of 
maximal decoherence due to the nanoscale noise among the large quantities of polar constituents. Yett 
when charge disparity is induced between large enough clusters of ions, a coherent current is generated 
with a higher electron density of negative charges, combined with lower electron density of positive 
charges (Bond, 2023). 


Neural activity, thus is built around coherent dynamics, and ion-channels modulate the flow of electric 
current in the process of transmitting signals between the supposed nodes, that is at a significant fraction 
of light speed. The principle of coherent versus decoherent state dynamics, yield the so-called coherence 
field theory (CFT), in which infrared photonics, and quantum entanglement of vibrations may participate in 
forming the basic substance of first-person consciousness as defined by informational meaning, thoughts, 
feelings in addition to qualia-like percepts of colors, textures, sounds, etc. Growing evidence in the field of 
quantum biology such as photosynthesis, indicates that photons and receptive molecules can combine to 
form synchronously resonating structures of contiguous energy as a distinct example of coherence fields 
with their local field potentials (LFP) oscillations. Photonic waves of a primarily infrared spectral range 
function as an interstitial medium of this basic percept field. 


6.10. Social Quantum Model of Kyoung-il (2021) 


Quantum social mechanics is a field that combines the principles of quantum mechanics and social systems 
in order to better understand the behavior of individuals within their societal context. According to 
quantum field theory, one quantum field covers the entire sum over all variations of particle exchange in a 
quantum process. In this framework, human consciousness can be conceptualized in the quantum 
mechanical features of wave/particle duality and inherent uncertainty. In (self)-consciousness one easily 
recognizes the realism—antirealism opposition, and even the occurrence of constructive and destructive 
interference. The resulting dichotomous view of the world may have its intrinsic boundaries and each 
individual needs a rather coherent foundation, that he/she can also share with others. For this, an in-out 
ontology identifies an ontological foundation of what they can share in exposing their personal outside to 
one another, and can participate in social processes.. Individualism, on one hand, holds that structure can 
be reducible to the properties of independent individuals, on the other hand structuralism (or holism) holds 
that structureexhibits specific common features and thus it is irreducible to their parts (Kyoung-il, 2021). In- 
out ontology provides a bridge toward an integral picture of social reality: 1. to find, analyze and/or resolve 
structures of destructive interference such as decoherence, 2. to identify and analyze constructive 
interference that produces states of coherence; 3. to search for transitions in structure, and the inductive 
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attempts to reveal how to construct coherent features of the social wave function at stake and then by 
proper observation crystallize (wave collapse) the result out as a productive layer for action; 4.to analyze 
how deduction of structure can promote coherence between subsets, thereby also enabling a qualitative 
assessment (Kyoung-il, 2021; Aerts, 2016). 


6.11. Tri-State Logic Consciousness Model of Wang (2021) 


The core idea in the theory of “Tri-state” is “Tri-state Logic”, meaning a “positive | negative | uncertain 
state”). The ontology of “Tri-state Logic” aims to reveal a meta space-time movement law of things, 
defining the process of transforming one form to another. That is, the coupling of time and space in the 
development ofthings, and the orientation and evolution in the continuity of things. As the mathematical 
basis of “Tri-state Logic”, a toroidal knot and dynamics theory was proposed. A machine-consciousness 
model framework was designed by the author, in which the research starting point is the perspective of 
cognitive dynamics (cognitive psychology + dynamics). The proposed ontology equation can be regarded as 
a mathematical expression of human consciousness encompassing thinking logic. As far as machine 
intelligence is concerned, the description of the Tri-state Logic provides a first attempt to define the 
underlying (abstract) logical modal structure of cognitive systems, as an intelligent machine with self- 
consciousness, thinking and behavior, (Wang, 2021). The reader can find further information of the field of 
Quantum Cognition at Wikipedia : https://en.wikipedia.org/wiki/Quantum_ cognition. 


6.12. ZPE Cosmology Model of Keppler (2013, 2016, 2022) 


The neural activity patterns associated with advanced cognitive processes, according to Keppler, are 
characterized by a highdegree of collective organization, which raises the question of whether macroscopic 
quantum phenomena play a significant role in cortical dynamics. To pursue this question and scrutinize the 
feasibility of macroscopic quantum coherence in the brain, a model is developed regarding the functioning 
of microcolumns, which are the basic functional units of the cortex. The formation of a coherence domain 
turns out to be an energetically favored state shielded by a considerable energy gap that protects the 
collective state against thermal perturbations and entails decoherence being greatly slowed down. The 
brain collects sensory information in addition to resonance of cosmic wave information, by means of brain 
wave attractors (Keppler, 2013). These findings suggest that under the special conditions encountered in 
cortical microcolumns the emergence of macroscopic quantum phenomena is feasible and long-range 
synchronization in the brain results from a bottom-up orchestration process involving the ZPF. Dynamic 
coupling of the brain with ZPE field modes has been proposed as a universal mechanism underlying 
conscious systems (Keppler, 2016), based on stable attractor dynamics by which the ZPE field/Superfluid- 
Quantum Space becomes a substrate of consciousness. In this framework the brain, as a resonant 
oscillator, extracts, or rather, filters a wide variety of phenomenal nuances from an all-pervasive stochastic 
radiation field in the form of phase locked ZPE wave information states. These are supposedly linked with or 
correspond to conscious states.Keppler envisions discrete long-range EM frequencies, that are expressed in 
brain in the gamma and theta oscillations, resulting in information integration, see figure 19. 


6.13. Dual Aspect Consciousness Model of Atmanspacher (2011, 2012, 2020, 2024) 


"Dual-aspect” approaches picture the mental and physical domains of reality as dual aspects, or 
manifestations, ofan underlying undivided reality, in which the mental and the physical only seemingly exist 
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as separate domains. 
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Figure 19: Left: The ZPE-mediated consciousness model of Keppler, in which conscious states are created by 
filtered modes from the ZPE field that form attractor —type of brain activity that generate self-referential 
states. Below: If a spectrum of ZPE information is phase-locked in brain, and coherence is inhibited, 
dissection of ego and expanded (self-transcendent) states of consciousness can be produced. Right: a 
stream of conscious states of various fruits is translated in various attractor states by long range coherence 
in brain that form ordered ZPE information states 


In such a framework, the distinction between mind and matter results from an epistemic split that 
separates the aspects of the underlying reality. Consequently, the status of the psychophysically neutral 
domain is considered as ontic, “relative to the mind—matter distinction". In the mid-19th century, Wolfgang 
Pauli and Carl Gustav Jung developed a philosophical position for the mind-matter problem that is today 
called dual-aspect monism. Inspired by analogies with modern physics and drivenby its conceptual problems, 
Wolfgang Pauli, Carl Gustav Jung, Arthur Eddington, John Wheeler, David Bohm, and Basil Hiley are the 
originators of the particular approaches studied. 


“Ordering” and “regulating” factors are described in terms of “archetypes”, but it would be inadmissible to 
define them as contents of the psyche. These inner images (the “dominant features of the collective 
unconscious” after Jung), are rather psychic manifestations of the archetypes which, however, would also 
create law like conditions in the behavior of the corporeal world. The laws of this world wouldthen be the 
physical manifestations of such archetypes. Each law of nature should, therefore, have an inner 
correspondence and vice versa, even though this is not always directly visible today. Dual-Aspect Monism 
and the related Deep Structure of Meaning investigates the metaphysical position of dual-aspect monism, 
with particular emphasis on the concept of meaning as a fundamental feature of the fabric of reality. Dual- 
aspect monism, thus, considers the mental and the physical as two aspects of one underlying undivided 
reality that is psychophysically neutral. 
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6.14. Consciousness Model of Pollard-Wright (2021, 2022, 2023) 


The mind is viewed as a domain of collective energies of relationships, that give rise to consciousness, in an 
observer mediated change or information from the universe. The theory has implications for transforming 
states of mind and also the ethical treatment of all living beings. The observed universe is known now to 
consist of approximately 68% dark energy, 27% dark matter, and 5% normal matter, and these must also be 
attributes of the mind. Consciousness represents the dynamic differences that exist through 
interdependent relationships between dark energy, focal points of dark matter (FPDMs), energy density, 
zero-point energy fields as well as normal matter with its associated states of mind. The here proposed 
model of the Fundamental Interoceptive Patterns (FoK-FIP) theory creates contextual bridging between 
classical theory and quantum theory as well as a broad range of empirical research, so that biology and 
information can connect. The Feelings of Knowing, (FoK-FIP) theory, is a trans-disciplinary theory, 
developed to explain elusive phenomena suspected to exist, but do not easilylend themselves to empirical 
measurement. The FoK-FIP theory posits that specialized self-generated biomagnetism and "pure mental" 
process, share similarities with the hypothetical elementary particles, described in particle physics, and also 
magnetic monopoles with a magnetic charge. Feelings of Knowing (FoK) represents a sort of "awareness 
charge", that is considered as self-generated events. Fundamental Interoceptive Patterns (FIP) are 
restricted to oscillatory magnetic fields that induce FoK caused phenomena. Further, FoK produces "cognitive 
force," being an observing ego representing specialized interoceptive awareness. This process is understood 
through the components map with interoceptive markers (IMs) and a novel algorithm based on biological 
evolution. Accordingly, magnetism, observed daily in the physical world, can be attributed to the 
movement of electric charges entirely consistent with the Maxwell’s equations. Dirac showed that when 
Maxwell’s equations are extended to include the magnetic monopole, electric charge can exist only in 
discrete values through a “quantization” process. Electric charge is a requirement of quantum mechanics, 
and Dirac’s work showed that classical electromagnetism and quantum electrodynamics were compatible 
theories in this sense. The FoK-FIP theory is congruent with Dirac’s work, in which duality, in the physical 
sense is generated by an observing ego, interconnected with interoceptive signals (i.e., signals of the body’s 
internal state) through a biologicalnode (i.e., FoK-FIP), that centers its sensations or feelings. 


6.15. Event Horizon Brain/Consciousness Model of Meijer and Geesink (2017 till 2022) 


Quantum entangled life conditions and graded states of consciousness in the universe are seen as scale 
invariant and are guided by a quantum wave meta-language in a superfluid quantum space or zero-point- 
energy field, that is instrumental in creating quantum coherent states through pilot wave resonant 
connectivity. The authors hold that this interacting dynamic EM field is steering collective life processes 
through semi-harmonic tuning of fractal structured water and vibrating macro-molecules such as DNA and 
hydrated proteins in the cellular matrix, including neurons and several other cell types in the human brain. 
Consciousness is seen as arising through interaction of life systems with a holographic, field-receptive 
workspace of which the communication with the various brain centers or compartments can be described 
by an Acoustic Quantum Code of Resonant Coherence. As treated above, presently available EEG- and MEG 
recordings were analyzed as to their peak frequencies in relation to this Quantum Codecoherence values. Its 
toroidal organization allows the coupling of gravitational, dark energy, and zero-pointenergy field (ZPE), as 
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well as earth magnetic field energies and transmits wave information into brain tissue, that thereby can 
become instrumental in conscious and sub-conscious information processing. 


In relation to its scale-invariant global character of consciousness, (Cosmic or Universal Consciousness), 
support has been found for an universal information matrix, framed by Bohm as a supposed implicate order 
and nowadays proposed in a spectrum of space-time theories in current physics and cosmology, (Meijer 
and Bermanseder, 2024 a;b). The presence of a field-receptive resonant workspace, associated with, but not 
reducible to, our brain, may provide an interpretation framework for anomalous conscious states and as the 
very source of an algorithmic origin of life (Meijer and Geesink, 2017; Meijer et al, 2020), see Fig. 20 and its 
5D toroidal character is supported by the earlier mentioned theory of Tozzi and Peters, 2015;2016. 


The Holographic Event Horizon of Brain : an Integral 5D Memory Workspace 
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Figure 20. Left: Schematic representation of the holographic Event Horizon Brain Model, see Meijer and Geesink, 
2017). Right: Known 3D brain structure with its various components, the 4D workspace is inherent but not visual 
for us. It can be conceived as a toroidal workspace with fractal features (right, below) and a central part the bears 
aspects of infinity at the boundary of spatial transition. Right: Holographic representation of brain structure with 
various aspects of toroidal geometry (right inset). 


7. Consciousness Model of Geesink and Meijer, 2024 


7.1 Space-time, Matter and Consciousness 


This theory of consciousness proposes that, in a physical theory of the Universe, space-time, matter and 
consciousness will all become ontologically equal partners in a single overriding physical reality in a 
multidimensional hyperspace. Consciousness is inherent to the material world and goes well down to the 
subatomic level (Meijer and Wong, 2020). In other words, “matter is pregnant with life”. Bosonic 
elementary particles/waves, such as photons/phonons and fermionic elementary particles/waves, including 
electrons, in an entangled state, play a role in the construction of space-time. The theory proposes 
fundamental superfluid quantum scalar field, in line with the theories of Fedi, 2019 and Sbitnev, 2016 that 
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represents a basis for quantum communications and in which boson/fermion composites represent the 
carriers of quantum consciousness while proton/water (hydronium) moieties in cerebrospinal fluids of 
brain may function as versatile antennas for such wave information (Meijer et al, 2020). A relation is 
proposed between the frequency patterns of life molecules in cells in general including neural tissue as 
evidenced by monitoring brain waves (Geesink, 2021a; Meijer, 2023). The resonancesof Bosonic elementary 
particles exhibit coherent values as defined in our model, while Fermionic elementary particles can show 
coherence but also decoherent conditions. Its toroidal organization, in a cosmological context, allows the 
coupling of gravitational, dark energy, zero-point energy field (ZPE) as well as earth magnetic fields energies 
and transmits wave information into the brain and other neurological tissues, that thereby becomes 
instrumental in high-speed conscious and sub-conscious information processing. A holoflux of information 
can be expressed in a toroidal model in which converging and diverging Information flow give rise to 
Gravitation and Dark energy, respectively. Neg-entropic creation of information is located at a so-called 
White Hole event Horizon, whereas Entropic Creation of information is located at a Black Hole event 
Horizon that signifies the ultimate state of the present universe. A non-dualistic monopole field is 
positioned in the core of the torus field, that allows 3D to 4D transition of entangled information, that after 
an implicit Möbius type of conversion re-enters the inner torus trajectories to the projected White hole and 
Black hole, see Fig. 21. 


7.2 Consciousness Projected in 4D Dimensional Space with Toroidal and Monopole Fields 


An integral Holographic Memory Network, positioned in and around human beings is proposed, that is 
based on a quantum entangled toroidal and monopole field, conceived as a connected wormhole matrix, 
where (from micro to macro) entanglement is instrumental in forming an ordered spacetime structure. 


The graded states of consciousness in this model are scale invariant throughout the universe and can be 
expressed ina toroidal and monopole geometry in a quantum field that houses helical combinations of right 
and left rotating waves. Information is projected onto a white and black hole horizon and confined by a 
magnetic monopole. The toroidal energies are proposed to be passed through a wormhole-like tunnel 
structure that is inherently connected to black and white hole modalities into the central monopole (see 
Fig. 21). The white hole represents a coherent and ordered structure of emitting waves, whereas the black 
hole is collecting decoherent and more disordered structure of waves. Themonopole structure is located at 
the centre of the toroidal geometry, whereas a white hole ispositioned at the upper located vertical vortex, 
and a dark hole at the lower located vertical vortex. 


7.3. Consciousness Becomes Manifest Through a 4D Memory Workspace 


It was previously postulated that consciousness in the entire universe arises through, scale invariant, 
nested toroidal coupling of various energy fields (Meijer et al., 2020). In the brain and neurological systems 
of the human species, this takes the form of the proposed holographic workspace, that collects active 
information in a mental workspace, coined the ”brain event horizon”, representing an internal and integral 
model of the self (Meijer and Geesink, 2017). This brain-supervening workspace is equipped to convert 
integrated discrete coherent or called constructive interference as well asdecoherent wave energies or 
called destructive interference, according to two proposed wave- equations into attractor type/standing 
waves that guide the related cortical template and neurologicalsystem to a higher coordination of reflection 
and action, as well as network synchronicity, and to be required for conscious states. In relation to its scale- 
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invariant global character, support was found fora universal information matrix, and extensively described 
earlier by David Bohm, 1952-1987; Bohm and Peat, 1997, as a supposed an “implicate order” (Meijer and 
Geesink, 2022). 
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Figure 21: Left: Toroidal model for the GM-scale biophysical principle- related acoustic like (bio-soliton) 
frequencies, depicted as coherent spiral trajectories with varying winding numbers. The band-like 
Hopf-fibration bundles reflect the acoustic-like (musical) tones with higher harmonics. All wave energies 
finally end up in the Torus core in a Fibonacci-type like of wave propagation, that provides tone separation 
and termination. In the centre core of the torus monopole confined transitions result in opening to a 4th 
spatial dimension from which new torus energy trajectories are initiated in 3D after a Möbius-type of 
(inside/out) wave-conversion. Chern numbers describe the mutual relationship of coherent waves positioned 
in the nested torii; Right: A tentative cosmological torus model for describing the re-bounce of the universe 
in a circular universe concept, as a bi-spiral information flow with ongoing creation and compression 
(folding and unfolding) of information. This geometric toroidal approach models the Information Universe 
as a scalar superfluid quantum space, exhibiting a fractal series of phonon oscillations. The surface and 
inner trajectories of informational phonons are shown in a grey pattern, including their interactive 
processing to a magnetic monopole (red) in the inner core of the torus, with potential wave 
coupling/conjugation by superposition (see inset right middle), and transition to a 4 D domain with an 
integral memory character, called by Jung the Self. The blue rings indicate sites of +/- transitions of torus 
channel curvature with infinity aspect, see the inset right below. The dynamics of the torus are shown as an 
inherent rotation and recurrent flow of wave information in a bi-spiral flow pattern. The state of the torus 
depicts a supposed stage of our universe in which information is collected and gravitationally compressed 
into a terminal black hole structure that after 4D to 3D transition is converted in a white, this through 
passing a central monopole structure that is inherently connected to the adjacent holes. Aspect of time in 
the model is represented by the colored triangle planes: present time is a superposition of a back projection 
of past and future waves, according to the transactional interpretation of quantum physics by John Cramer, 
green plane below indicates the past time, and green plane above the future time (figure modified from 
Stan Tenen, (2002) as shown in a PPT presentation of Amoroso (1999), modified by Meijer (2017) and 
modified by Geesink (2024). 
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7.4. The Quantum Field Character of Consciousness 


It is proposed that human (self)-consciousness is coupled with a quantum information field, that is 
connected to our brain and neurological system, and operates as a scale-invariant attribute of reality. The 
structure of space at quantum scales including our consciousness is conceived as a collection of connected 
elements, that are called coherent and decoherent quantized wave patterns, positioned in a quantum field. 
The nested toroidal field shows “bright” states (light, constructive, coherent), that are in balance with 
electromagnetic states that are “dark” states (disordered, deconstructive, decoherent). This balance is 
characteristic for our consciousness and exhibits a dualistic principle, that is positioned in a toroidal 
geometry and as shown below, can also be expressed in a so-called guiding ladder system. The different 
states of electromagnetic patterns in the proposed ladder system can be seen as the eigenstates that can 
be analytically calculated by two equations of the proposed Acoustic Quantum Code and thereby form the 
global characteristic of our behavior. 


Event Horizon Brain: Holographic Stairway to Heaven 


Figure 22: Holographic representation of reality: A: the ladder to higher brain function B: the Geometry of 
the Black Holes with Event horizon, exhibiting tri-angular Planck information units of which 4 constitute a Q- 
bit. C and D: the cosmic connection of each individual E: Contribution of human conscious states to universal 
(collective) consciousness; F: The feed-back from cosmic consciousness: Intuition, clairvoyance, and other 
Psi phenomena; G: the heavy load of human consciousness 


The monopole in the quantum field is located at the centre of the torus, near a white (coherent) and black 
(decoherent) hole, located at the ends of vertical vortices and coupled with a magnetic monopole that can 
open to 4D-space. This monopole field, thereby, shows a non-dualistic structure of integrated coherent and 
decoherent positions and is also linked with our consciousness, see figure 22. 


Conclusion: Geesink and Meijer, 2024, propose a quantum field embedding our consciousness: toroidal 
bidirectional and spiral trajectory patterns, are arriving at White and Black holes, connected with a 
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magnetic monopole center, that confines information and gives access to 4D. The coherent eigenstates and 
decoherent states are positioned in the toroidal geometry including the monopole field and can be 
described by the proposed quantum equation of coherence and decoherence. All decoherent eigenstates 
are spatial positioned at the toroidal geometry just in between the waves of coherent states and can be 
described by the proposed equation of decoherence. Chern equations can analytically describe the coherent 
states, as well as by a Pythagorean like equation, that answers the question how to distribute ratios 
distribute ratios of2/3 into of 1/2, to attain a perfect semi-harmonic fit, (framed semi-harmonic scaling). 


8. Consciousness and the Archetypical Models of Jung and Leibniz 


8.1. Introduction 


The human consciousness in 3D is coupled to distant and separate areas in 4D, that are quantum 
entangled. Living beings, thereby, make use of the 4D dimensional informational space, so realizing the 
different levels and degrees of consciousness. They employ a neurologically defined open brain system, and 
follow the different positions or eigenstates by making use of a so-called ladder system. The different 
energetic electromagnetic patterns of this ladder system show a deterministic pattern, but free choice is 
guaranteed by chosen projections in the dynamic 4D information field (Meijer, 2023). 


As treated before, meta-analysis of literature has shown that many measured quantum systems and living 
states of molecules and cells show the same patterned electromagnetic wave distribution, of alternating 
coherent and decoherent band features. Interestingly, the principle of proposed distribution of discrete 
patterns is in line with the proposed theory of monads described by Leibniz and called by him a pre- 
established harmony: each monad follows a pre-programmed set of "instructions" peculiar to itself. So, 
these monads are seen as centers of patterned energy. 


It is said that Leibniz anticipated Albert Einstein concepts, by arguing against Newton, that space, time, and 
motion are completely relative as he quipped (Ferraro, 2007). Einstein, who called himself a "Leibnizian", 
even wrote in the introduction to Max Jammer's book “Concepts of Space” that Leibnizianism was superior 
to Newtonianism. Leibniz ideas would have dominated over Newton's had it not been for the poor 
technological tools of the time; it has in fact been argued that Leibniz paved the wayfor Einstein's theory of 
relativity (Agassi, 1969). Monads were compared to the corpuscles of themechanical philosophy of René 
Descartes. These simple substances or monads represented the "ultimate units of existence in nature". It 
has been said that monads have no parts but still exist by the qualities that they have. It is proposed by us 
that the monads can be expressed in the proposed 12 different spatio-spectral eigenmodes, positioned ina 
so-called ladder system and expressed in one equation of a toroidal distribution of the geometry: 27 3™ 


8.2. Psychological Model of Jung 


According to Jungian psychology, archetypes are innate potentials that are expressed in human behavior 
and experiences. They are hidden forms of information that are activated when they enter consciousness 
and are shaped by individual and cultural experiences. The concept of archetypes is a key aspect of Jung's 
theory of the collective unconscious, which suggests that there are universal experiences that are inherent 
to the human condition. Historically, the Self, according to Jung, signifies the unification of consciousness 
and unconsciousness in one person, and represents the psyche (Henderson, 1978). Itis realized as the 
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product of individuation, which in his view is the process of integrating various aspectsof one's personality. 
For Jung, the Self is an encompassing whole, which acts as a container. It could be symbolized by a circle, a 
square, or even better a more complex mandala (Village, 2017). Jungian archetypes are a concept from 
psychology that refers to a universal, inherited idea, pattern of thought, or image that is present in the 
collective unconscious of all human beings. He first introducedthe concept of primordial images, which he 
later referred to as archetypes, to explain this idea. The psychic counterpart of instinct, archetypes are 
thought to be the basis of many of the common themes and symbols that appear in stories, myths, and 
dreams across different cultures and societies. Some examples of archetypes include those of the mother, 
the child, the trickster, and the flood, among others. According to Jung, archetypes are innate patterns of 
thought and behavior that strive for realization within an individual's environment. This process of 
actualization influences the degree of individuation, or the development of the individual's unique identity 
(https://en.wikipedia.org/wiki/Jungian_archetypes). 


Jung considered that from birth, every individual has an original sense of wholeness of the Self, but that 
with ongoing development a separate ego-consciousness crystallizes out of the original feeling of unity. 
This process of ego-differentiation provides the task of the first half of one's life-course, though Jungians 
also saw psychic health as depending on a periodic return to the sense of Self, something facilitated using 
myths, initiation ceremonies, and rites of passage (Henderson, 1978). The idea is that there are two centers 
of the personality distinguished Jungian psychology at one time. The ego has been seen as the center of 
consciousness, whereas the Self is defined as the center of the total personality, which includes 
consciousness, as well as the unconscious, and the ego; the Self is both the whole and the center. A field 
of interest and research was synchronicity, in psyche matter, and numbers. It seems to have also 
triggered Jung, whose research had led him to the hypothesis about the unity of the psychic and material 
worlds: that they are one and the same, just different manifestations. He also believed that this concept 
of the unus mundus could be investigated by means of researching archetypes. Two books, “Number 
and Time” and “Psyche and Matter”, deal with this research (Franz, 1974, 1992). 


Jung called this center the 'Self' and described it as the totality of the whole psyche, in order to distinguish 
it from the 'ego', which constitutes only a small part of the psyche" (Von Franz, 1992). Under the Self's 
guidance, a successionof archetypal images emerges, gradually bringing the fragmentary aspects of the Self 
increasingly closer to its totality. The archetype of the Self is seen as the last point on the route to self- 
realization of individuation (Jacobi, 1968). In totality, the self is a coincidentia oppositorum; it is therefore 
bright and dark and yet neither" (Jung, Mysterium Coniunctionis (London 1963). Its opposite are not 
contradictions, but rather superpositions (Jung 1959-1996). Remark Geesink: The Self of Jung can also 
depicted as a monopole field in the center of the toroidal geometry. 


8.3. Models of Leibniz 


In the Preface of “New Essays”, Leibniz argued in favor of innate ideas: There is the question whether the 
soul (psyche) in itself is completely blank [...] or whether the soul inherently contains the sources of various 
notions and doctrines, which external objects merely rouse up on suitable occasions. Pure mathematics 
and particularly in arithmetic and geometry, must have principles whose proof does not depend on 
instances nor, consequently, on the testimony of the senses, even though without the senses it would 
never occur to us to think of them (Leibniz, 1678-1765). His contribution to metaphysics is the theory of 
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monads, as exposited in Monadology. These substances or monads are the "ultimate units of existence in 
nature". Monads have no parts, but are unique, and still exist by the qualities that they have. They are also 
not affected by time and are subject to only creation and annihilation. Monads are centers of force; 
substance is force, while space, matter, and motion are merely phenomenal (Monadologie, 1714; O'Leary- 
Hawthorne, 2008). 


Leibniz proposed his theory that the universe is made of an infinite number of these “simple” substances 
known as monads; the substances are 'programmed' and act in a predetermined way, and each substance 
being coordinated with all the others, solving the mind-body problem, albeit at the cost of declaring any 
interaction between substances a mere appearance, (Freiherr, 2005; Woolhouse and Franks, 1998) 
(https://en.wikipedia.org/wiki/Monadology). In the present paper these monads will be addressed to the 
proposed energy states of the equation of coherence, represented by fundamental scalars and calculated by 
Chern numbers. This is necessary to his enterprise: without it, he could not hope to make plausible his 
suggestion that the aimof morality is self-realization (Bradley, 1883, 1962; Suojanen, 2023). 


The concept of pre-established harmony can be understood by considering an event with both seemingly 
mental and physical aspects. Under pre-established harmony, the preprogramming of each mind is 
complex, since only it causes its own thoughts or actions, for as long as it exists. To appear to interact, each 
substance's "program" must contain a description of either the entire universe, or of how the object 
behaves at all times during all interactions that appear to occur. Leibniz used a geometry book as an 
example to explain his reasoning (Franklin, 2007). Although for Leibniz the situs of a sequence of points is 
completely determined by the distance between them and is altered if those distances are altered, his 
admirer Euler, in the famous 1736 papersolving the Königsberg Bridge Problem and its generalizations, used 
the term geometria situs in such asense that the situs remains unchanged under topological deformations 
(https://en.wikipedia.org/wiki/Mind%E2%80%93body_problem). 


The fractal geometry promoted by Mandelbrot drew on Leibniz's notions of self-similarity and the principle 
of continuity: Natura non facit saltus. Leibniz wrote, in a metaphysical vein, that "the straight line is a curve, 
any part of which is similar to the whole", he was anticipating topology by more than two centuries. As for 
"packing", Leibniz told his friend and correspondent Des Bosses to imagine a circle, then to inscribe within it 
three congruent circles with maximum radius; the latter smaller circles could be filled with three even smaller 
circles by the same procedure. This process can be continued infinitely, from which arises a good idea of 
self-similarity. Leibniz's improvement of  Euclid's axiom contains the same concept: 
https://en.wikipedia.org/wiki/Gottfried_ Wilhelm Leibniz. 


For Leibniz the individual substance always has the same internal ‘principle of change’, which might include 
constant energetic drive or, in his terms, force (Leibniz, 1678) and is consistent with the role of a phononic 
mode. “The same term mode has been used by Spinoza, who denied the existence of true individuals, 
claiming all phenomena were different aspects or modes of a unitary whole” (Edwards,2020, 2023). Edwards 
view is that Leibniz’s concept of fundamental dynamic units, can also be associated with condensed matter 
‘bodies’, capable of undergoing sequential relations of perception to world is plausible within modern 
physics. If the dominant monad for an ordered biological structure belongs to a form of collective mode and 
can be expected to last the lifetime of the structure, but respond sequentially to environmental patterns. A 
human conscious experience, of the sort we report to each other, reflects a direct causal interaction 
between a pattern of information about the world, encoded in a field of postsynaptic potentials, and a 
quantized mode of excitation occupying dendritic cytoskeleton. It is argued that the informer is likely to be 
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a higher order quantized collective mode with the biologically relevant dynamics likely also to be 
describable in classical terms (Edwards, 2020). A same principle has been proposed by Geesink and Meijer, 
2016, for consciousness and collective sequentialand ordered quantum modes found in superconductors 
and quantum materials, that show a BEC and EPR-behavior, show a same principle as has been found for 
living biomolecules and brain waves (Geesink, 2022d). 


9. Consciousness as a Ladder System of Energetic Patterns: Evidence from Current 
Physics and Archetypical Sources 


9.1. The Ladders of Discrete Electromagnetic Spins in a Toroidal Setting 


It is proposed in the present review, that the nature of consciousness is a manifestation of a combination of 
3D and 4D quantum entanglement and disentanglement, has a local and non-local nature and is mediated 
by wave-functions of bosonic and fermionic elementary particles as supported by a vacuum field. The 
waves can be imagined in the open strings at the top and bottom of the toroidal geometry as left, right 
rotating vortices in a curvature region and spin ladders. This implies that the same discrete coherent 
frequency pattern of EM quantum waves determines local and non-local states. 


Spin ladders have many applications in different fields of quark physics, superconductors, and ultra-cold 
atoms, etc. The magnetic moments of molecules and atoms, normally linked to the spins of electrons are 
adjusted in a pattern with neighboring spins spelled in reverse directions. This is like ferrimagnetism and 
ferromagnetism, a manifestation of ordered magnetism. Theoretical and mathematical theories argue that 
the spin ladder system is an excellent medium through which the interaction between different spins can 
be mapped to an approximate Heisenberg-type coupling and with a coupling parameter that is inversely 
proportional to the distance between two separated spins (Younis, 2020). Vortex patterns can yield a rich 
parameter space for tuning into topologically non-trivial phases of a ladder system. The described ladder 
has two legs with spin-1/2 degrees of freedom at each lattice site and shows highly asymmetric couplings 
between nearest-neighbor spins, associated with the presence or absence of a vortex (De Gottardi, 2011). 


Interestingly, DeGottardi et al., examined the connections between spin phases and topologically non- 
trivial phases of non-interacting fermionic systems, demonstrating the equivalence between the 
spontaneous breaking of global symmetry in spin systems and the existence of isolated Majorana modes. 
Employing the so called Kitaev ladder, they investigate topological properties characterized by the presence 
or absence of a vortex in each plaquette of the ladder. They conducted a detailed study of the ladder 
system in the presence of vortex arrays and showed that the presence of vortices can dramatically alter the 
topological properties of the system. The various conditions and configurations of vortices result in the 
isolation of Majorana modes, states at the boundaries of such phases. Majorana fermions are supposed to 
represent their own anti-particle and can exhibit a time reversal symmetry. The authors also discussed the 
power-law scaling of the residual energy density. They conclude that this avenue may unveil important 
physics from the perspective of non-equilibrium quantum critical phenomena as well as in realistic 
treatments of the dynamic manipulation of topological entities in quantum physics. 


From the foregoing, a unified theory was proposed of consciousness, quantum mechanics, bioinformatics, 
gravity, that can be basedon a multi-connected toroidal space connected with a monopole topology ina 
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quantum field, in which each state of the ordinary quantum system encodes the information about the 
state of the higher-dimensional system. This can also be applied in the field of Quantum cognition, 
mentioned above. So, it seems that preferential constructive, besides the known deconstructive behavior 
of human beings, is in line with the proposed physical principles of a toroidal geometry, that displays 
alternating coherent and decoherent features. We show here, that the coherent and decoherent energy 
states can be positioned in the known ladder system within a toroidal structure, in which the incoming 
energy trajectories are collected and stepwise offered to the central monopole to be confined by the 
inherent magnetic field to enable a systematic 3D to 4D transition and integration in the 4D information 
field or implicate order, see Fig.23. The latter is a bidirectional process in which, after an inside to outside 
(Mobius type) and/or a Majorana time reversal conversion, the particular energies undergo a similar ladder 
type of reversed sequencing. Here in fact a symmetric unfolding is implied into new trajectories with a 
reversed flux compared to the original inflowing energies. When, in this manner, alternating coherent and 
decoherent wave modalities are fully coordinated, as counter-flowing entities, subsequent superposition 
with other wave information are probably inherent to the dynamic evolution of the cosmos and if 
positioned in brain, the grow of conscious and unconscious states of individual consciousness. 


The Toroidal Ladder System of Electromagnetic Frequency Bands 


Figure 23. A: Consciousness expressed in a ladder geometry, wormholes, and a monopole; consciousness of 
living being connected with a coherent wormhole in space positioned in cosmos (Geesink, 2024). B: 
Informational field and states in and around living beings. Entrances of white wormhole (depicted as grey), 
black wormhole (black) , monopole field (white) and ladder Pattern of 12.2” : typicalcoherent states (green) 
and 12.2" decoherent states (red); coherent states of living beings positioned at green transverse rungs, 
decoherent states positioned at red rungs, all positioned in a toroidal field.; C: Wormhole dynamics; D: 
Geometries of a consciousness field of a human being, that is located at: 1) fibre bundles atthe surface of a 
toroidal geometry, 2) white wormhole (depicted as white/grey), 3) black wormhole (depicted as black) and 
4) monopole like structure entrance from 3D to 4D-space at a point located at the centre of the torus 
(depicted as white), called by Jung: Self; E: Monopole geometry; F: “Stairway to Heaven”. 
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9.2 Dualism and Non-Dualism 


Aristotle noted that Pythagoras was the first person who took up the issue of “virtue” in philosophy. 
Aristotle turned to “the table of opposites” (the opposites arranged according to column at Metaphysics 
986a22, after presenting his account of the philosophy of “the so-called” Pythagoreans (985b23), which has 
strong connections to the philosophy of Philolaus. The concept of “conscience”, as commonly used in its 
moral sense, is the inherent ability of a human being to perceive what is right and what is wrong and, on 
the strength of this perception, to control, monitor, evaluate and execute their actions. Such values of right 
or wrong, good or evil, just or unjust, or for example, fair or unfair, have existed throughout human 
history, but are also shaped by an individual’s cultural, political and economic environment. The dichotomy 
of "good and evil" is intensively discussed in religion, ethics, philosophy, and psychology and "good and 
evil" is a very common dichotomy in society (Geesink, 2022g). 


This behavior of consciousness and “conscience” can be metaphorically conceived as a white hole, resulting 
from the coherent partof a toroidal field, that is coupled with a non-dualistic monopole field. The behavior 
of “no-conscience”, related to deconstructive interference, can be located at the proposed black hole, or 
decoherent part of a toroidal field, that is also coupled with a monopole field. The monopole field of a living 
organism can accordingly be regarded as an "inner voice"; Einstein often referred to the "inner voice" as a 
source of both moral and physical knowledge. 


It is further considered that living organisms have a neurological system, based on quantum entanglement 
(Geesink, 2022d), that interferes with a consciousness field by tunneling through time and space making 
use of wormholes, through the “here-now” exploration of consciousness. A wormhole, also called an 
Einstein-Rosen Bridge, is a topological feature that would fundamentally be a shortcut through spacetime. 
Wormholes join distant or separate areas of physical space or spaces. It is proposed that the inner state of 
a living being has a pronounced inner field, that, in this manner gives access into a 4D-monopole like field, 
the so-called wormhole-access. 


The closer our inner state of conscience identifies us with a deeper perception of moral concepts, it can be 
said that “conscience” is also related to the degree of integrity and honesty of each human being because it 
monitors and determines the quality of one’s actions. One who acts with a “clear conscience” has the 
advantage of feeling inner peace, which is a feeling that mitigates the adverse physiological effects 
experienced in times of stress. Conscience evaluates information to determine the quality of an action. 


It is considered that living organisms make use of this 4D-bioinformatics in a process of Self-development, 
or called a developing Mind, that is also based on “innate ideas”. In the first stages of these processes a 
choice has been made to follow “quantum” path’s that have mainly a dualistic nature and is a combination 
of coherent (ordered), that is so linked to conscience and a second path called decoherent (more disordered) 
events and linked to no-conscience. It is further proposed that this dualistic principle also influences ordered 
and disordered thought forms. A same principle of dualism has been expressed in the Ying-Yang symbol. The 
Yin and Yang is a concept that originated in Chinese philosophy, describing opposite but interconnected, 
mutually perpetuating forces, see Fig. 24. 
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Figure 24. The Yin and Yang symbol with white representing Yang and black representing Yin. The symbol is 
a visual depiction of the intertwined duality of all things in nature, a common theme in Taoism. It is believed 
to be derived from the 14th century Tiandi Zhiran Hetu. 


A non-separation between coherent (conscience) and decoherent (non-conscience) behavior by 
intertwining the states of the white and black wormholes, is called a non-dualistic behaviour. "Advaita" 
from Sanskrit roots means "not-two", and means "nondualism", and is often equated with monism. One of 
the earliest uses of the word Advaita in the section with a discourse of the oneness of Atman (individual 
soul) and Brahman (universal consciousness is found in the “Brihadaranyaka Upanishad” (~800 BCE), and in 
the Mandukya Upanishad. Nondualism includes several philosophical and spiritual traditions that 
emphasize the absence of fundamental duality or separation in existence. This viewpoint questions the 
boundaries conventionally imposed between self and other, mind and body, observer and observed, and 


other dichotomies that shape our perception of reality (https: 


It is proposed that duality occurs when the resonances of the toroidal pattern, positioned in the white and 
black holes are only partially experienced. On the other hand, non-duality occurs when all the discrete waves 
of the toroidal pattern, including the resonances in the white and black hole, both connected with a 
monopole geometry, are totally experienced. This presence of this combination of all coherent or all 
decoherent waves, as calculated by both proposed equations, will give a non-dualistic conscious and gives 
access to 4D. Access to these fields and the different electromagnetic patterned behavioral states 
positioned in the different wormholes can be described by the typical calculated states of the proposed 
equations of coherence of decoherence, see the equations of the 12 typical scalar functions C,,(1) till 
Cm(12). 


9.3 Consciousness and Innateness according to Leibniz and Descartes 


In the history of philosophy, the focus of the innateness debate has been on our intellectual lives: does our 
inherent nature include ideas, concepts, categories, knowledge, principles, etc, or do we start out with 
blank cognitive slates (tabulae rasae) and get all our information and knowledge from perception? Leibniz 
elaborated the theory in several important ways in his New Essays on Human Understanding. Leibniz so 
challenged Locke’s analogy (1689) of the mind as blank slate with a competing image of the mind as a block 
of marble whose veins already mark out the shape of Hercules. Leibniz argued that rationality must involve 
more than induction from contingent experience. Both Leibniz and Descartes claim that the mind is 
endowed with innate ideas which simply wait for the 'suitable occasion' to become conscious to the mind 
(López, 2023). 


Summations of the different calculated scalar functions are related to innateness and can be expressed at 
the proposed fractional scales, also called a ladderfunction. It is considered that the proposed scaled ladder 
system functions as ladder’s transverse rungs, serving to bring the two opposing principles together: 
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coherent or order and decoherent or disorder. This naturally mimics the progression of life, as well as the 
evolving level of consciousness that living organisms may gradually attain. At the end of the ordered ladder 
a non-dualistic monopole field is aligning the particular information by confinement. Living beings, thus 
make use of a 4D dimensional informational space by evolving the different levels of consciousness, can 
make progress and embody different mental qualities, to be conceived as eigenstates of this so-called 
ladder system, see figure 25. A similarity can be found between this proposed and calculated ladder- 
structure (figure 25 A) and Jacob's Ladder, the “ladder” of Hilma af Klint, Jacob's Dream by William Blake, 
Doré’s illustrated versionof Dante’s Paradiso, the ladder of Osiris, the ladder of Biblical Hebrew, the ladder of 
Origen, the ladder of the New Testament, and the ladder of Dante. Ladders are depicted to a so-called 
Heaven and to a so-called Abyss. 


The Ladder as Symbolic and Archetypal Representation 
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Figure 25. A: Pictures Hilma af Klint referred to a “temple for a new era”. The exact meaning remains open 
to interpretation. At the same time, her paintings were clearly intended to lead the viewer to levels of 
awareness beyond that of everyday life. Was it really a physical building she had in mind? Or was it 
something existing in another dimension? Dante and his Poem by Domenico di Michelino; B: Jacob's Dream 
by William Blake (c. 1805, British Museum, London) C: The Map of Heaven painting by Botticelli is one of the 
extant ninety-two drawings that were originally included in the illustrated manuscript of Dante's Divine 
Comedy, mid-1480s-mid-1490s, Engraving from Doré’s, an illustrated version of Dante’s Paradiso, Canto 31 
D: Picture of the Jacob's Ladder in the original Luther Bibles (of 1534 - 1545). The Map of Hell painting by 
Botticelli is one of the extant ninety-two drawings that were originally included in the illustrated manuscript 
of Dante's Divine Comedy, mid-1480s-mid-1490s. 


9.4 The Ladder of Osiris 


One of the earliest mentioning’s of the sacred passage or ladder to heaven is recorded on the wall of the 
Pharaoh Pepi I's pyramid located at South Saqqara. Pepi | ruled Egypt as the third king of the 6th dynasty (c. 
2325-c.2150 BC) his pyramid texts record the following: "Hail to thee, O Ladder of God, hail to thee. O 
Ladder of Set. Stand up, O Ladder of God, stand up O Ladder of Set, stand up, O Ladder of Horus, whereon 
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Osiris went forth into heaven...", Pyramid of Pepi | (South Saqqara). The mentioning of the "ladder" recalls 
the old legend according to which the god Osiris was obliged to make use of a ladder whereon to mount 
from this earth to the platform of the sky. 


The ladder was set up by Horus and Set, who stood one on each side of it, and, as Osiris lacked the strength 
necessaryfor mounting it, each of these gods placed two of his fingers under one of his shoulders and gave 
himthe impetus which took him up the ladder into heaven (The Egyptian SGdan, Budge, 1907). The Famed 
Pyramid Texts also record the following: "O you four gods who stand at the supports of thesky, my father 
Osiris the King has not died in death, for my father Osiris the King possesses a spirit inthe Horizon" - 
(Pyramid Texts) PT 556. "May a stairway to the Netherworld be set up for you to the place where Orion is, 
may the Bull of the Sky take your hand..."- (Pyramid Texts) PT — 610. 


9.5. The Ladder of Biblical Hebrew 


Jacob's Ladder (Biblical Hebrew) is a ladder leading to heaven that was featured in a dream the biblical 
Patriarch Jacob had during his flight from his brother Esau in the Book of Genesis. The story of Jacob’s 
Ladder is a biblical tale, describing the process called enlightenment. A geometrical ladder that we mayclimb 
if we wish to reach a portal of a so-called heaven. As we climb, we may purify ourselves, our thoughts, 
habits and actions, so that we may reach the final steps of our ascent. The two parallel sidesof the Jacob’s 
ladder represent two pillars: Boaz, on the left and Jachin, on the right. They reflect the positive and 
negative concepts of Yin and Yan, light and darkness, good and evil, which run across the planes of the 
universe. The ladder’s transverse rungs serve to bring the two opposing principles together. They represent 
the progression of life through the Kingdom of nature, as well as the evolving level of consciousness that 
man may attain as he progresses up the ladder (Jacob's Ladder — Wikipedi). 


9.6. The Ladder of Origen 


Origen (c. 185 — c. 253) explains that there are two ladders in the life of a Christian, the ascetic ladder that 
the soul climbs on the earth, by way of—and resulting in—an increase in virtue, and the soul’s travel after 
death, climbing up the heavens towards the light of God (Origen, 238 and 244). 


9.7. The Ladder of the New Testament 


Jesus said in John 1:51 "And he saith unto him, Verily, verily, | say unto you, Hereafter you shall see heaven 
open, and the angels of God ascending and descending upon the Son of man." This statement has been 
interpreted as associating or implicating Jesus with the mythical ladder, in that Christ bridges the gap 
between Heaven and Earth. Jesus presented himself as the reality to which the ladder points;as Jacob saw 
in a dream the reunion of Heaven and Earth, Jesus brought this reunion, metaphorically the ladder, into 
reality (Adam Clarke, early 19th-century Methodist theologian and Bible scholar). 


9.8. The Ladder of Dante, 1300 


“Then the bright soul answered Dante’s second question, “I have come so far down the rungs of the Ladder 
simply so that | can welcome you. | am not here because | love more than other souls — you can see 
brighter souls on the rungs of the Ladder”. In the Seventh Sphere of Heaven, Dante encountersthe spirits of 
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people who dedicated their lives to prayer, climbing up and down a golden ladder. St. Benedictine tells 
Dante that the golden ladder is reaching up to the very Empyrean and explains the latter’s nature. The 
Ladder stretched so far that Dante could not see its end. The Empyrean is the Highest Heaven of Dante’s 
heavenly structure. The two silhouetted figures are Dante and his guide Beatrice looking up at the Saints 
and Angels. The Empyrean appears in Paradiso, the third book of Dante’s The Divine Comedy (1320), after 
Inferno and Purgatorio, as a destination for Dante’s long journey of the soul. It is considered that the 
ladder’s transverse rungs serve to bring the two opposing principles together, may represent the 
progression of life through the nature, as well as the evolving level of consciousness that living organisms 
may attain as they progress up the ladder. 


9.9 Dante’s Divine Comedy 


Empyrean is the Highest Heaven of Dante’s heavenly structure. The two silhouetted figures are Danteand 
his guide Beatrice looking up at the Saints and Angels. The Empyrean appears in Paradiso, the thirdbook of 
Dante’s The Divine Comedy (1320), after Inferno and Purgatorio, as a destination for Dante’s long journey 
of the soul. It is considered that Dante has described the informational eigen-states of living being and that 
the consciousness of persons is stored as patterns at “3x9+1 levels in circles and spheres” described in the 
‘Devina Comedia”, that obey a toroidal, monopole geometry and a dual ladder geometry. An analogy can 
be found with our proposed model of consciousness. Dante made subdivisions of the different natures of 
living beings, that can be positioned in the celestial spheres of Heaven, the Empyrean, Inferno and 
Purgatorio, as a destination for Dante’s long journey of the soul. The connected “bright” and the “dark” 
states are also in Jung’s “bright” and ”dark” states in the Mysterium Coniunctionis (1963) and show a 
similarity with the proposed white and dark states in the consciousness model, thatare not contradictions, 
but rather superpositions. 


Also, the model of Leibniz seems to make use of the same principle: a so-called ladder system or called 
sequential monads, that seem to be collective sequential and ordered discrete modes. In this ladder system 
preferential “constructive” ordered rungs and “deconstructive” disordered rungs are the expressed 
patterns of scalars or frequencies in a ladder system, that is positioned in a toroidal and monopole 
geometry. The spatio-spectral ladder system in this model makes use of anordering of 3D-state into a 4D- 
state. A same ladder system and spatio-spectral eigenmodes were found for our brain frequencies. 


10. Overall Comparison of the Treated Consciousness Models 


10.1. Introduction 


Universe, space-time, matter, energy and information and even the emerging consciousness, are all 
ontologically equal partners in a single over-riding physical reality and can exhibit quantum entanglement. 
It is postulated that consciousness in the entire universe arises through integration of scale invariant, 
quantum entangled oscillations, that dependent on the medium at stake can take the form of photons and 
phonons as information carriers. Their dynamic flow behavior can be modeled by nested toroidal and 
magnetic monopole geometry projecting their guided trajectories of dynamic energy fields. Inthe brain of 
the human species, this takes the form of a proposed holographic workspace, that collects active 
(meaningful) information in a “brain event horizon” register, representing an integral model of the 
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actualized self. In line with this, the combination of coherent and decoherent brainwaves, as measured by 
EEG recordings, could also be approached by the principle of alternating eigenstate EMF frequencies 
(Geesink, 2023; Meijer, 2023). 


The various aspects of consciousness models are listed in Table 4. Coherence, quantum mechanical 
aspects, role of elementary particles, as well as the presence of eigenstates, geometric and mathematical 
approaches, are the most involved aspects in the different consciousness models. 


Table 4: Common Aspects of the Treated Consciousness Models 


Name Coherence Coh./Decoh. Quantum Elem.particles | Eigenstates Geometry Model Calculated 
McFadden v - - - v - v - 
Bond - v v x z - v 

Kyoung-il - v v - - - v 

Keppler v - v - v v v = 
Mocombe - - v v - v v 

Hameroff v - v v v $ v : 
Wendt v - v v - - v z 


Ricciardi/Umezawa 


- - v v v - v - 
Fingelkurz v - v - v - - - 
Haramein v - v v - v - v 
Pollard-Wright 

v - v v v - v v 
Meijer/Geesink 

v - v v v v v v 


The concept of “conscience”, as commonly used in its moral sense, is the inherent ability of a human being 
to perceive what is right and what is wrong. It is proposed that “conscience” is expressed by the coherent 
parts and can be calculated by typical scalars of coherence and decoherence as positioned in a toroidal field 
as harmonic and disharmonic trajectories, (Geesink, 2022g). Next to the toroidal field composed of 
alternating coherent and decoherent spaces, a centrally located magnetic monopole field exists, that 
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radiates magnetic impulses that are instrumental in the confinement of the electronic fluxes. 


10.3. Comparison with the Psychological Concepts of Leibniz and Jung 


Also, Leibniz surmised that there are many substances individually 'programmed' to act in a predetermined 
way, each substance being coordinated with all the others. This also represents a pre-established harmony 
which inherently solves the mind-body problem, but at the cost of declaring any interaction between such 
substances as a mere appearance. Leibniz proposed that there are infinite monads, which constitute the 
basic and immaterial elementary particles, or simplest units, that make up the universe. Interestingly, the 
model of the monads fits in our proposed acoustic model describing elementary particles: Bosons and 
Fermions obey to a typical discrete distribution of vibratory energies that both can be coherent and 
decoherent as mutually supplemental aspects. This particular similarity mirrors the so-called non-dualistic 
principle of an integral whole, including the first reason for the existence of all things: the "monas 
monadum". 


There is also a fit with the model of Jung whose research led him to the hypothesis about the unityof the 
psychic and material worlds: that they are one and the same, just being different manifestations. He 
believed that this concept of the unus mundus could be investigated by means of researching the 
phenomenon of archetypes. The collective unconscious may represent the deepest level of the psyche, 
containing the accumulationof inherited psychic structures and archetypal experiences. Archetypes are not 
just memories but a qualia-type of energy centers with meaningful psychological information. According to 
Jung, archetypes are, therefore, innate patterns ofthought and behavior that strive for realization within an 
individual's environment. A similar relation has been defined between the “bright” and “dark” states 
mentioned by Jung in Mysterium Coniunctionis (1963). There is also a deep link with the story of Dante’s in 
his book: Devina Comedia, that describes the dual principle of light and dark, that are related to the states 
of order and disorder. 


Consciousness is also based on the aspects: “bright” or order and “dark” ordisorder, and fits our toroidal 
and monopole model, that expresses the different energy eigenstates positioned in a so-called ladder 
system. The proposed scale and ladder system, serve to bring the two opposing principles together, 
represent the progression of life throughoutnature, and reflects the evolving quality of consciousness that 
living organisms attain as they progress up this symbolic ladder. This ladder system, as another archetype, 
has already been expressed in many cultures and shown in many scriptures and paintings. We submit that 
living beings make use of the particular 4D dimensional informational space by taking the different levels of 
such a ladder system that can lead to an increased awareness in the perception of their own consciousness, 
by gradually recognizing the different positions of their entangled energy eigenstates. Atthe end of this 
coherent ladder with its sequence of harmonic steps, a 3D to 4D transition is offered by a monopole field 
with an inherent Möbius type of information flow (inside becomes outside and vice versa), by which a deep 
insight is attained and a dualistic principle is turned into a non-dualistic integral whole. 


10.4 The Generalized Music Principle as Created from Cosmic Harmonics 


The role of musical sound in discrete wave frequencies in the induction of very complex geometric patterns 
was earlier treated by us (Meijer and Geesink, 2016; 2017), based on the experiments of Chladni, as well as 
the experimentations in cymatics of Jenny and Waller). In these studies, sounds create clearly mathematical 
defined, distribution patterns of fragmented material on a flexible surface. These intriguing observations, 
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made quite long ago now, are still broadly mentioned in more recent physics. In Music and the Making of 
Modern Science, Pesic, 2014, even claims that the art of harmonics shaped today’s science in line with the 
science philosophical study on Science and Art of the present co-author. Music resonates, it pulses, it leaps 
into our psyches. From a wide array of scientific research in music cognition, neurophysiology, genetics, 
acoustics, quantum physics, and own calculations and experiments, Pesic developed a set of principles and 
mathematical models to explain how we recognize and enjoy music. The theory proposes that life grows as 
a balance between resonance and damping, just like a vibrating string and that music perception is a built- 
in pattern matching between the harmonic geometry of sound and identical structures in the ear and brain. 
It is from this organic pattern matching process that the musical qualities of consonance, dissonance, 
tension, and resolution can be defined mathematically and then visualized geometrically as crystalline and 
quasi-crystalline structures, (see also Irwin, 2020; Hardy, 2016). 


In quantum mechanics and quantum field theory, the ability of energy to travel freely through space is 
referred to as vacuum permittivity or the permittivity of free space and defined by an “electric constant” 
(see Fig. 26). Each point (or quark) in the lattice requires a little extra space in order to oscillate and 
resonate, in which Phi provides in the phase-conjugate spacing of sinusoidal waves. Thus, the more 
harmonic and in phase the vibration, the more the so-called Phi gap comes into play and the more stable 
and coherent music and matter becomes, (see Fig. 26). This aspect made clear that the aspect of damping 
creates the stillness that is required to really discern the individual tones within an octave, and that the 
perception of music rather permittivity of free space as a function of the golden ratio. Harmonic standing 
waves sharing energy inside Phi-damping that provides the very separation of notes becomes manifest 
between the notes. The study of these in phase states is thus based on quantum coherence including the 
presence of decoherent waves and these aspects can be fully expressed in theoretical science behind such 
phenomena as lasers, superconductivity, and superfluidity. 


In general, also the Harmonic Interference Theory of Merrick, 2009, 2010, offered a unified natural 
philosophy that merges ancient Pythagorean harmonic science with the quantum holographic model of 
Bohmian physics and holonomic brain theory. One of the key principles of Harmonic Interference Theory is 
the idea that coherent wave interference of any kind is recursive in space and time, nesting the same 
pattern inside itself synchronously to maintain coherence. Harmonic Interference Theory proposes that it is 
the flow of energy across these two “Phi-damping locations” that account for perceived qualities in music, 
such as consonance, dissonance, tension, and resolution (Fig. 26). 


But what has music to do with brain function? Modern scanning studies have revealed a major influence of 
musical sound on brain activity and particularly in overall brain binding and connectivity. In this musical 
framework, it is of great interest that music is increasingly used in the therapy of brain disorders and 
cognition studies. Music engages much of the brain and coordinates a wide range of processing 
mechanisms. This naturally invites consideration of how music processing in the brain might relate to other 
complex dynamical abilities. Sanyal et al, 2016, stated: the tremendous ability that music has to affect and 
manipulate emotions and the brain. The study of music cognition is drawing an increasing amount of 
research interest. Like language, music is a human universal, involving perceptual discrete elements 
organized into hierarchically structured sequences. The change in the structure and form of music does 
clearly bring a change in the neural dynamics, inviting studies on the correlation of cognitive processes and 
a spectrum of musical modalities. Perlovsky (2009) made an interesting analysis of its relation with musical 
emotions, suggesting an evolutionary split in proto-humans into one of language, offering the potential for 
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differentiation, with an implicit loss of wholeness of the primordial unity of the psyche and another of 
music as a compensation for this. 


Music, therefore, restores the deeper meaning of knowledge as an inborn instinct of harmony that, 
interestingly, is already manifest in babies beyond 4 months. Of note, music is seen now as an important 
instrument in the rehabilitation of disorders of consciousness and is likely associated with neuroplasticity. 
In this respect, significant effects of personally liked music on the brain level of certain neurotrophic 
factors, as well as on dopamine release and reward circuitry including endorphins, have been reported 
(Meijer, 2023). It is of great interest that, recently, striking results were reported on the treatment of 
Alzheimer’s model in mice showing a clear reduction in amyloid plaques and improved cognitive 
performance, especially following a combination of visual (photonic) and 40 Hz acoustic brain stimulation. 
In this study the mice were treated with trains of tones repeating at various frequencies for one hour per 
day during seven days (Martorell, 2019), demonstrating the potential healing effect of such therapeutic 
music guided approaches that may have a toroidal geometric background. According to Koelsch, 2009, 
several studies demonstrated that music listening activates a multitude of brain structures involved in 
cognitive, sensory-motor, and emotional processing. It is likely that the engagement of these processes by 
music can have beneficial effects on the psychological and physiological health of individuals. In addition, 
neuro-scientific studies, in which music was used to investigate emotion and social cognition are reviewed, 
including illustrations of the relevance of these domains for music therapy. A recent review of Leggierri, 
2018, discussed the in and outs of music intervention in Alzheimer’s disease, showing that individualized 
music listening regimes provided the best outcomes and that they can have long-term effects on auto- 
biographic memory behavior and cognition. In our studies we also found a striking congruence of reported 
frequencies for photo-biomodulation of brain disorders by Hamblin et al., 2016. 


Many examples of distinct EM frequency bands of brain cells, neurons, and different glands have been 
identified (see Geesink and Schmieke, 2022), that largely resemble the individual Eigen-frequencies of the 
geometric/acoustic pattern revealed in our studies. This supports the notion that communication of life 
information through coherent EM radiation is a widely spread phenomenon and that this aspect deserves 
further detailed investigation. We propose, therefore, that the pro-life EM frequency bands, identified in 
our studies may literally act in concert as “tonal octave-based symphony” to provide living systems, 
including the brain, with information embedded in such harmonic-like resonance patterns. Such “tonal” 
projections may organize synchronicity, both spatially and temporally in essential organs in the body (heart 
and brain). This “tuning” of life processes may originate from the proposed supervening resonance field, 
which in the brain imposes a coherent vibrating 3-D imprint in the cortical region, producing an integral 
modality of consciousness (Meijer and Geesink, 2017, Meijer, 2023). The relation between music, 
harmonics, and consciousness was also treated by Heyning 2017, interestingly both from the point of view 
of Pythagorean harmonics and modern physics. 


It is of major importance in this respect, that recently a brain model was proposed based on a fractal 
information theory, derived from a geometric musical language that enables the brain to perform 
intelligent hypercomputing. It is based on the concept that any living system is part of music that is played 
in the universe and involves chains of resonances in the fractal brain structure, with at all levels a specific 
micro-clock in a nested configuration ranging from macromolecules down to atoms. This a type of fractal 
information processing in the brain was earlier proposed by us Meijer and Geesink, 2017, Meijer 2023. 
Interestingly, and in accordance with our concept, the group of Bandyopadhyay (Agrawal, 2017; 2018, 
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Sahu, 2013; 2015) found evidence for firing below the synaptic threshold in EMF-guided information 
processing in the brain according to the proposed algorithm of coherent frequencies. The particular 
oscillatory activities are supposed to be generated not only in microtubuli but also in many other protein 
complexes in the cell, that is, clearly in a fractal setting that is expressed in circular and periodic modes in 
12 fractal memory layers. 


Acoustics, Musical Vibrations, Resonance and Geometry 


Harmonic Lattice Vibration and Standing Wave Resonance From Music to Geometric Form : Chladni in 1787 


Harmonic Lattice 2-0 Projection Golden Sections 


Chladni: Musical ERGO 
Ritz: the Math 


Frequencies 
identical ! 


Figure 26: Left, A: Spiral representation of harmonic tone relations and lattice vibration, showing 
permittivity and Golden mean aspects; C: Standing wave resonance in acoustics showing Fibonacci like type 
of tone separation in dark grey zones, as also seen in life systems such as DNA (B). Right: Sound induced 
geometric patterns by excitations of sand covered plates (Chladny), as also calculated by Ritz. 


The authors developed an innovative technique of atomic resolution scanning dielectric microscopy 
enabling the observation of the operation of a resonating single protein (Agrawal, 2016). The multi-layer 
memory may operate on the basis of 3-D resonance chains that also contain un-occupied elements that can 
be filled up by electromagnetic oscillator activity to produce proper information processing in the required 
integrated time cycles, resembling the concepts for superconductors (Geesink and Meijer, 2019). In the 
brain, Bandyopadhyay et al. identified 350 different classes of cavities in the nested (fractal) 12 layers and 
described each cavity resonator as an octave musical flute that together with silence periods collectively 
generates the known brain rhythms. Their fundamental basis is fractally organized, geometric information 
that finally becomes expressed in the EEG. They identified 12 discrete resonance frequencies, with solitonic 
(quasi-wave-particle) frequencies, very much resembling the mathematics of our GM-scale EMF pattern 
(Geesink and Meijer, 2018). As mentioned above, we submit that the periodic circular/spiral energy 
trafficking in the brain is organized according to in nested toroidal geometry, in which each oscillation 
returns to itself in a self-referential manner, thereby tentatively explaining the aspect of self-consciousness. 
As mentioned above, we suggested that “electromagnetically seen, we may be living in a “diluted plasma” 
with natural coherent quantum resonances. 
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11. Conclusions: A Unified Concept for an Acoustic Guided Cosmic Evolution and 
Scale-invariant Consciousness 


From the collective observations, listed above, it can be inferred that our Universe with its amazing 
spectrum of inanimate matter forms and animated creatures, was and still is guided by a unified general 
algorithmic principle that is fundamentally expressed as a series of 12 ground scalars (numbers). This 
should be envisioned as a primordial frequency/phonon spectrum, generally supposed in physics as the 
quantum wave fluctuations of sound that acted as cosmic seeds, and that initiated the very creation of the 
Universe. This process can be viewed as the unrolling of entangled information from an implicate order, in 
a pre-Big-Bang context. 


Both the becoming and future of the Universe might therefore be viewed as an unfolding of primordial 
information provided by a cycling universe (Linde, 2003, Steinhardt, 2007, Penrose, 2010). Bekenstein, 
2003, a former student of Wheeler, and more recently Verlinde, 2011, confirmed his idea that atoms and 
their constituting elementary particles can intrinsically store basic and physical information in the form of 
mass, spin, polarization, and momentum and that this information can being seen as stored in bits or 
Qubits through holographic projection on a virtual screen. Importantly this holographic model applies both 
to the micro- (elementary particles/atoms) and macro- (black holes) levels. 


In the process of composing this article, we discovered that the proposed primordial acoustic quantum 
code with its coherence equation (biophysical principle hypothesis of Geesink and Meijer), numerically 
connects various current concepts for consciousness: the Orch-OR theory of Hameroff and Penrose, 2014, 
the Microtubular vibration concept of Bandyopadhya, The Life Creation model of Wong et al. 2020, the 
Event Horizon Brain concept of Meijer and Geesink, 2017, as well as that of ZPE-mediated consciousness of 
Keppler and finally the Holographic Universe of t’ Hooft, Susskind and Bekenstein. 


The proposed code of a discrete EMF frequency pattern brings it all together through a normalized acoustic 
and musical-like algorithm that was earlier revealed by us. This numerical pattern can now be conceived as 
integrating the quantum wave aspects related to life, consciousness, and cosmological information 
processing. Our concept also touches upon the cosmic toroidal model of Haramein et al., 2016 as well as 
that of Hameroff and Penrose, who proposed the Orch-OR theory. Our studies now demonstrate the 
integral cosmic context in showing the resonant relation of the human brain neurons with vibrations at an 
adapted Planck scale, while the frequency congruence with gravitational waves, ZPE field oscillations, and 
energy distribution of Bosons and Bosonic BSE condensates reveal the deep primordial connections with 
the cosmos. 


The remarkable finding that EMF-wave frequency distribution in nature exhibits a distinct fractal pattern of 
12 tones, multiplied by 2" of which n are integers, firstly at the cosmic level (Gravitational waves, and ZPE 
field oscillations), is supplemented by observations at the meso-level of evolutionary Life processes, in 
coherent Brain (EEG) and neuronal tubular EMF peaks, while at the very micro-level, we revealed this 
pattern in Boson, BSE and EPR Energy distribution. Finally, we detected the acoustic pattern in 
superconductive materials, phyllosilicate minerals, entanglement promotion in physics, this in addition to 
black body oscillations at a Planck scale. 


The central question therefore arose: what is the origin of this “informational music code”, that was shown 
to be accommodated by a Pythagorean music theory, and how can even primordial cosmic processes, take 
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such a recent algorithm into account? Although this may be related to a reconstructive (retro-causal) or 
cyclic rebound types of our universe, it stands to reason that our brain and thus, those of the Greek and 
Chinese philosophers, was hardwired for the conception of a geometry-based harmonic music theory, that 
now is applied in our model of an acoustical quantum code of resonant coherence, guiding the cosmos ina 
scale invariant manner. 


In this framework, a new model for scale-Invariant human (self)-consciousness could now be proposed, that 
involves a 4D quantum information field, providing a 4D memory workspace that is associated but not 
reducible to the brain. Living organisms make use of the different quantum aspects of constructive and 
deconstructive interference, described by both proposed equations of coherence and decoherence, that 
can be expressed by toroidal- and by a monopole geometry. We hold that a more balanced behavior of 
human beings can be achieved if such aspects of coherent and decoherent states are integrated in a 
balanced manner. This implies that all of us are connected to a Cosmic framework and are active 
participants in the evolution of Universal consciousness. 
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Appendix 1: Methodological Aspects, Explanation of the Algorithm, and the Differentiation between 
Coherent and Decoherent Frequency Values 


The analyzed collective data as depicted in Fig. 2, are extracted from current literature, using the generally known 
and broadly used method of meta-analysis of available, mostly peer reviewed, studies. An often raised, potential 
problem of such pattern recognition analysis, is a possible selection bias, an item that is fully relevant and 
understandable in itself. This may involve either selection in included literature or in the scientific data of each 
individual paper. We want to emphasize, therefore, that from the initiation of our studies in 2014, we provided 
complete reference lists of the analysed studies so that the interested reader can fully check its completeness as 
well as our registration of the frequency data in the individual published reports and in that manner can 
objectively control the inferred EMF distribution patterns. Also, the database with a complete overview of the 
scientific material in the present brain-EEG study can be found on Internet at the ResearchGate site (Geesink, 
2022b). We are confident, therefore, that our meta-analyses data are a reliable and faithful representation of the 
literature involved (see also the statistical treatment by Sonderkamp et al., 2019). 


GM-scale 1.0 1.0535 11250 11852 1.2656 1.3333 1.4142 1.5000 1.5803 1.6875 1.7778 1.8984 
Desc. Pyth. 10 1.0535 11250 11852 12656 13333 14047 15000 15803 16875 17778 18984 
Equal temp. 10 10595 11225 11892 12599 13348 14142 14983 15874 16817 17818 18877 


Harmonic 10 1.0667 1.1250 12000 12500 13333 14000 15000 16000 16667 17778 18750 


Harm. ratios 10 16/15 98 65 SA4 43 75 3/2 835 53 169 15/8 


Table 1. Proposed coherent GM-scale of 12 numbers, compared with Pythagorean scale descending, Equally 
tempered scale and Harmonic scale 
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We framed our EMF frequency scale as semi-harmonic since it represents a generally known tone distribution in 
music theory on the basis of 12-tone descending Pythagorean mathematics, in which the harmonic relations of 
2:1 and 2:3 is fitted into a scale of 12, and in music theory is called a semi-harmonic scale. Since such a fit always 
generates a small error (called comma), the scale is practically tempered in music theory in various ways, in order 
to obtain a more regular fit. Some other attempts to achieve this goal, are listed in the Table 1, above (from 
Geesink and Meijer, 2018a). The proposed principle is based on coherent semi-harmonic Eigen-frequencies (50% 
is exactly harmonic, the other frequencies show a mean but deviation of about 1.30% from the proposed GM- 
scale values). 


It is clear that, at first sight, there are only relatively modest differences in the tempering scales, that in fact, do 
not clearly favour any particular method of tempering, but in our analysis a Pythagorean- like scale, was 
preferred, also for geometric reasons (see later),that very well fit the inferred frequency band distribution in 
animate and non-animate systems, in order to categorize frequencies as coherent or decoherent. Distinct band 
separation can be shown, in which the decoherent frequency values are numerically quite different from the 
coherent ones (since they are defined as lying exactly logarithmically between two adherent coherent values, see 
equations below). For detailed application for processes in physics, the semi-harmonic GM- scale (Table 1), should 
therefore be preferred. 


Apart from the harmonic scale, there is another, often mentioned, physical scale: the Fibonacci series of numbers 
related to the Golden Mean / Ratio Phi (1.61803398875). In the Fibonacci scale we find the first 12 numbers: 0.9; 
0.9; 1.8; 2.7; 4.5; 7.2; 11.7; 18.9; 30.6; 49.5; 129.6, the closest Harmonic values to Phi are: 0.9; 0.9; 1.8; 2.7; 4.5; 
7.2; 14.4; 18.9; 28.8; 48.6; 129.6. 


Figure 1 : Pascal Triangle on the relation of Harmonics and Fibonacci numbers 


Are these numerologies somehow related? In fact, eight Phi frequencies fit with the harmonic ones whereas 3 
(fat numbers), do not, representing the so-called gap numbers. Yet, in the Fibonacci series the harmonic relations 
are hidden! If we take into account the differences of the fat Phi numbers with the harmonic ones for instance 
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14.4 — 11.7= 2.7, a value that is present in the harmonic series, while the differences of 28.8 and 48.6 differ 1.8 
and 0.9, also present in the harmonic series. In a more systematic approach Chen and Kennedy, 2012, showed 
their mathematical relation in grouping harmonic series into Fibonacci lengths blocks. Thus, also the numerology 
and their backgrounds are different, the two series meet in a mathematical but also functional context. Of note, 
both series play also a crucial role in defining EEG patterns and describe the brain in its resting (Phi) and active 
(harmonic) condition respectively, resulting in the standing waves of the EEG bands, that are uncoupled by 
golden mean tone separation. In exactly the same way simple wave ratios were used to create the octave musical 
scale- by close approximation. 


The intimate, interwoven relation between harmonic relations and the Fibonacci number series (Fig. 1), can also 
be demonstrated in a Pascal triangle, with harmonic series in black numbers at the left and diagonally derived 
Fibonacci coloured numbers at the arrows at the right (taken from Resonance Science blog, dynamic topological 
phase driven by a Fibonacci pulse). The 12 harmonic quantum code values mentioned above are situated in the 
figure in the left number row between the values 1 and 2 and can be considered as sub-harmonic oscillations or 
overtones. 


Fibonacci Numbers and Golden Ratio in Biology, Physics, Astrophysics and Chemistry 
From Pletser V, 2017* 


- Phyllotaxis Onderdonk 1970, Mitchison, 1977, Rivier, 2016, Chaoron,2007, Levitov 1991 
- Genetic Code and DNA Negadi, 2005, Kim, 2015 
Physics 
Hydrogen Bonds Yu, 2006 
Chaos Linage, 2006 
Superconductivity Otto, 2016 
Quantum Computing Vaezi, 2014 
Photonics Negro, 2003, Verbin, 2015, Gao, 2011, Verma, 2014 
Quantum Phase Transit. Coldea, 2010, Levi, 2010 
Astrophysics 
-  Pulsating Stars Lindner, 2015 


- Black Holes Davies, 1989, Livio, 2012, Baez, 2013, Cruz, 2017, Nieto, “Eo 
Chemistry y 


- Quasicrystals Levi, 2016 Macé, 2016, Gullo, 2016 Grushina, 2008 Patra, 2016 
- Protein AB models Lee, 2008, Zhang, 2009 Kolossvary, 2012 
- Tribology Young Park, 2005 


*For full references see: Pletser, V, 2017, arXiv:1801.01369 [physics.pop-ph] 


Table 2: Fibonacci Geometry reported in Various Disciplines in Science 


The broad representation of Fibonacci patterns and Golden ratio in Nature and Biology as well as in Physics, 
Astrophysics and Chemistry was reviewed by Pletser, 2017, showing this well recognized phenomenon in science 
as a connecting principle that may underlie the construction of life and the cosmos (Table 2). 


Of note, the Acoustic Quantum Code frequencies are also, for a large part, compatible with the acoustic 
spectrum of the CMB (Meijer, 2022). In this framework they can, therefore, be envisioned as stemming from a 
primordial quantum space-time manifold, that at, or prior to, the supposed “Big Bang” was orchestrated with 


similar acoustic frequencies. These may, after symmetry breaking, have played a role in the creation of matter in 
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a sequential number of 88 temperature steps (as known from current physics and cosmology, that include the 
Higgs mechanism). These were shown by us to be fully compatible with the involvement of the quantum code as 
revealed in our first life studies, (see the book of Chow et al., 2022, and Meijer and Wong, 2021, 2022). 


It should also be realized, however,that we should not only pay attention to the individual discrete wave 
frequencies, but rather to interference of multiple frequencies (tones in music theory), that together generate 
musical cords and ultimately also whole symphonies that through matrix-like tone interactions can even produce 
torus-like geometric patterns (see Meijer and Geesink, 2022). One example of the latter is the so-called Tonnetz 
torus (Meijer and Geesink, 2016). 


The Biophysical Acoustic Quantum Code Model of Resonant Coherence 


A cornerstone of the proposed brain model is an extensive meta-analysis of now about 1200 articles reported 
from 1950 to 2021 in literature (see Fig.2, below), dealing with endogenously measured and/or exogenously 
applied electromagnetic field frequencies in tissues, cells and bio-molecules. It was inferred that all of the 
distributed coherent and decoherent energies can be scaled by ratios of 1:2, or 2:3 and close approaches thereof 
and make use of 12 basic Eigen-modes, representing the core of a much larger self-similar (fractal) range in the 
sub-Hertz till Peta Hertz region (Geesink and Meijer, 2014; Geesink, 2018a). The overall analysis showed a 
consistent band-like pattern of alternating beneficial (stabilizing) and detrimental (destabilizing) EMF frequencies 
(see Fig.3, below), and the band separation was shown to be statistically significant (Sonderkamp et al., 2018). 
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Figure 2. Measured/applied frequency data of living cells systems that are compatible with life conditions, or 
health-sustaining or health improving (coherent data and zones: green) and measured/applied frequency data of 
living cells systems that are detrimental for health (decoherent data: red) versus calculated normalized 
frequencies. Biological effects measured following exposures or endogenous effects of living cells in vitro and in 
vivo at frequencies in the bands of Hz, kHz, MHz, GHz, THz, PHz. Green triangles plotted on a logarithmic x-axis 
represent calculated normalized (Hz) health-sustaining frequencies; red triangles represent calculated health- 
destabilizing frequencies. Each point indicated in the graph is taken from published biological data and are a 
typical frequency for a biological experiment(s). For clarity, points are randomly distributed along the Y-axis; 
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Yellow lines are transition frequencies (Geesink, 2022 a). 


The complete range of EM frequencies lying between 0.2 Hz to 500 THz, see (Geesink and Meijer, 2016), on basis 
of the 12 core frequencies, is depicted in Table 3 (see for a statistical analysis and validation of the frequency 
pattern the paper of Sonderkamp et al. 2019). The depicted pattern of alternating frequency bands in Fig.2, 
here ranging from 249 to 486 Hz, represents only a part of a much more extended fractal pattern of which the 
adjacent windows to the left (up to 1.0 Hz) can be found by multiple divisions by 2 (2") and to the right up to the 
THz range (up to 500 THz) by multiplications by 2, (2"). For example the value of 1Hz in the overall scale can be 
derived from the initial coherent value on the scale below of 256 being 2’, as represented by the coherence 
equation: 


q 


Ej = y ayh ref Qe 3” 
k=1 


This striking pattern of the experimentally chosen electromagnetic fields within in a large variety of in vitro and in 
vivo life systems, thus, revealed not only a pattern of stabilizing (coherent) EMF frequencies, but also 
destabilizing and unhealthy biological effects that could consequently be described by the quantum equation of a 
decoherent (disentangled) distribution of energy: 


1 1 
log Din (deco hn) = 3 log Fin (coh.n) +5 log Fim (coh.n+1) 


En: Energy distribution of coherent states; Dm: decoherent energy states; Fm: coherent energy states; wre: reference 
frequency 1 Hz, Žž: Reduced Planck’s constant, n: Series of numbers: 0, 0.5, 2, 4, 5, 7, 8, -1, -3, -4, -6, -7; m: series of 
integers: 0, 1, 2, 3, 4, 5, -1, -2, -3, -4, -5; p: series of integers: <-4, -4, -3, -2, -1, 0, 1, 2, 3, 4, 5, 6, > +52, a, is the 
number of octave frequency series of 12, in a fractal setting, its maximal value q is not yet established. In our 
studies up to 60 adjacent series were identified in a range of Hz to GHz. 


The stabilizing and destabilizing electromagnetic field effects were thus observed in a wide window of health 
conditions and related disorders and hopefully can be applied in the design of therapeutic measures in the near 
future. The patterned arrangements of EMF frequencies can thus be described by electromagnetic wave patterns, 
positioned on an acoustic or “tone-scale”, based on an underlying quantum wave equation. The proposed 
equation, as mentioned above, shows a discrete distribution of energy: E,= h Wer 273", that implies the aspect of 
(semi-) harmonic features. The latter may find a physical background in quantum non-locality, entanglement and 
tunnelling and is in line with the earlier published models of Davydov and Frohlich (Geesink, 2017a, 2017b, 2018 
a, b, c). 


In conclusion: The overall results show the presence of a molecular code-script, which supplies information to 
realize biological order in life cells and substantiates collective Bose-Einstein type of coherent wave behaviour. 
Since living cells are always embedded in the existing force fields in nature a guiding role of zero-point energy was 
proposed (Meijer et al, 2022, Keppler,2022). The coherent and decoherent (chaos-like) frequencies can be 
aligned at a frequency scale and are arranged according to an alternating ordering positioned at a toroidal 
geometry, while transition frequencies are located just in between the coherent and decoherent frequency zones 
(Geesink, 2018a). This special arrangement of energies can be described as integral trajectories displayed in 


torus-geometry, as also have been shown by acoustic (tone-scale) theories that fits in a fractal information theory 
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and can be approached by a toroidal model (Meijer and Geesink, 2018a, Meijer et al., 2022), and see Fig. 2. 


The latte model makes use of standing waves in a toroidal Riemannian Tonnetz geometry and valued weightings 
of 12 fundamental frequencies. Interestingly, a same type of model of nested tori has been calculated by Amiot 
(2013) for the tori of phases for musical scales. For example: the circle of “fifths” can be positioned at rotoids 
(composed motions of rotations), that circles or spiralizes each sub-unit of the nested tori, together with inscribed 
triads, major-third, and minor-third relations. 


Acoustic Quantum Code of Resonant Coherence: Coherent Frequencies from Hertz (Hz) till PHz 


Factor F2,m F3,m F4,m F5,m F6,m F7,m F8,m F9,m F10,m F11,m F12,m 
1.0535 1.1250 1.1852 1.2656 1.3333 1.4142 1.5000 1.5803 1.6875 1.7778 1.8984 Hz 
2.1070 2.2500 2.3704 2.5312 2.6666 2.8284 3.0000 3.1606 3.3750 3.5556 3.7968 Hz 
4.2140 4.5000 4.7408 5.0624 5.3332 5.6568 6.0000 6.3212 6.7500 7.1112 7.5936 Hz 


33.712 36.000 37.9264 40.4992 42.6656 45.2544 48.000 50.5696 54.000 56.8896 60.7488 Hz 


269.70 288.00 303.41 404.54 432.00 
4.3151 4.6080 4.8546 6.4729 6.9120 
17.675 18.874 19.884 26.513 28.312 
4.5248 4.8318 5.0904 6.7873 7.2478 
1.1583 1.2370 1.3031 1.7376 1.8554 


296.53 316.66 333.60 444.81 474.99 


Invariant Chern 
numbers: 1.0000, 1.0535, 1.1250, 1.1852, 1.2656, 1.3333, 1.4142, 1.5803, 1.6875, 1.7778, 1.8984 


Color 
spectrum: 532.5 505.6 473.4 449.3 420.8 399.5 376.6 710.1 674.0 631.3 599.1 561.0 nm 


Table 3: Coherent EMF frequencies depicted in 12 tone series at different values of m, and indicated from the Hz 
to PHz ranges. Below the independently inferred 12 number Chern range is given, almost identical to the 12 tone 
series at m=0 depicted above , while also the wave length in nm of visible light colours are indicated. 


Categorizing EMF frequencies as Coherent versus Decoherent 

How can EMF frequencies, reported in literature or chosen in experimental studies, be categorized as coherent 
value or decoherent value? For this, it should be realized that the 12-tone frequency distribution as depicted in 
Fig. 2, has a fractal (self-similar) continuation of repeating 12-tone patterns both below the 1.0- 2.0 Hz standard 
scale and also multiple repeating 12-tone distribution ranges above the standard scale (see the Table 3 above, for 
different values of m). Overall, the frequency values cover the ranges of Hz, KHz, MHz, GHz, THz, PHz and 
theoretically even higher, as laid out in Table 3, in which only the coherent values are shown. Per definition, the 
decoherent values are positioned (logarithmically) just in between the coherent values (these decoherent values 
arenot numerically shown in Table 3). It is important here to realize that the 12-tone series have a (semi-)- 
harmonic relation and consequently always can be related to each other with a factor of 2. 
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If one wants to characterize a certain frequency value as coherent or decoherent, the most convenient is to 
express first the particular value in the Hz range and then multiply or divide the particular value by 2", in which n 
is an integer number should be chosen such that one starts in the 1.0-2.0 Hz range. If the so calculated value is 
equal or close (+/-) 1.30-1.60 % of the coherent value in the standard scale, it can be labelled as a coherent 
frequency. If it is equal or close to the logarithmic mean of two adjacent coherent values (about the midpoint), it 
should rather be defined as a decoherent value. 
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Summary: Our recent work on the nature of Gravity and Dark Energy is based on the Acoustic Code of Resonant 
Coherence, representing a fractal series of discrete EMF frequencies that are postulated to guide multiple processes in 
both cosmic and life processes, being omnipresent in all atoms and molecules. This Acoustic or Sonic frequency pattern 
was revealed at the macro-level as primordial quantum fluctuations in CMB, Gravitational waves, Zero-point Energy field 
oscillations, and Color spectra of the Sun, as well as on the meso-level that determines Life conditions (brain wave 
activity, life sustaining EMF frequencies). The sonic power spectrum was also detected in multiple physical phenomena 
such as superconductivity, quantum entanglement, energy distribution of Bosons and BSE-condensates, as well as Planck 
black/body oscillations. It was recently shown that creation of Gravity/Dark Energy can be envisioned as the result of 
interactions of primordial electron/proton pairs associated with a similar series of discrete phonon activities, in the form 
of quasi-particle bi-polarons (BP), in a toroidal geometric setting. A related positron/anti-proton pair interaction was 
conceived, adding the aspect of anti-matter to the dynamic model. The BP units can be doubled in a so-called 
matter/antimatter mirror-universe a framed by us as the Twin-Bipolaron (TBP). The latter encloses the TPB gravitational 
center, conceived as a Gravity/Dark Energy generating domain, also conceived through creation of left and right-handed 
vortices in a superfluid quantum space/lattice. The intrinsic phonon guiding aspect focuses the present attention on a 
“Sound or Sonic” Universe as suggested in several current models, that are analyzed here. It is hypothesized that the 
proposed sound-mediation can play a fundamental role as a fifth boson gauge, supplementing the current Standard 
Model. In this framework, Gravity and Dark Energy are created as opposing forces/energies, either due to attractive or 
repulsive charge interaction of aligned Bipolarons, or to the matter/antimatter annihilation of the twinned Bi- 
polarons or, alternatively, Gravity/Dark Energy generated by symmetry breaking of the TBP-boson in a primordial Time- 
space to Space-time transition. The latter shows some similarity with concepts of “emerging gravity” ,seeing gravity as an 
entropic reaction through displacement of wave information. The underlying acoustic quantum vibrations, defined by us 
as a fractal 12 tone series of alternating coherent/decoherent wave frequencies (bosons), guide the electron/proton 
fermion pairs, and enable the creation of opposing Gravity and Dark energy forces respectively. The coherent part of this 
wave pattern provides the essential oscillation power to entertain a sufficiently strong wave amplification and thereby 
dedicated resonant connections. The latter properties generate the converging aspect of long distance Gravity, whereas 
the decoherent part of the sonic wave pattern is rather related to the deconverging aspect of Dark Energy. Dark Matter 
can then be generated from Dark Energy through a Casimir type of wave compression. The essential feature of quasi- 
particle formation for the creation of Gravity may explain the current failure to directly detect the supposed Graviton 
particle in the Standard model and asks for the manifestation of a fifth, sonic, gauge connection in this model, leading to 
our alternative modality of the Gravitone. The geometric ‘Gravity Centre’ of the Twin Bipolaron so defines the wormhole 
ringularity and the properties of the TBP become the boundary- and initial conditions for the thermodynamically 
expanding universe to birth the parameters of space and time in its properties of displacement, energy, charge and 
momentum. It is finally concluded that there is increasing evidence for a Cyclic Sonic Universe conjecture, implying a fine- 
tuned electro/gravitational process, that requires Universal Consciousness as a recipe for the fabric of reality. 


1. Introduction 


We earlier presented our Twin/Bipolaron Gravity model and treated its operational position in current physics of 
Gravitational theories, (Meijer et al, 2023, 2024, Bermanseder and Meijer et al., 2022; Meijer, 2023). In this framework, 
we treated the earlier Gravity quantum informational concepts of Verlinde, Haramein, Larusso, and Mayer, (see Meijer 


and Bermanseder, 2024 a; b), against the background of the Quantum Loop Gravity theories of Rovelli and Smolin,1994, 
and as the founding String theories of Witten, 2015 and many other String theorists. We also paid attention to various 
alternative cosmologies: those of Amoroso, Sarfatti, Irwin, Hardy, Sanchez, and many others, (see Meijer, 2023; 2024). 
The most recent examples of such cosmic conjectures are that of McKernon’s, 2024, “The Cosmos, Creation and Physics” 
concept, as well as the Aether Physics model of Thomson, 2024. The latter papers are commented in this paper, in 
comparison with our Twin-Bipolaron concept. 


The Twin-Bipolaron theory introduced the Mirror and Shadow Universe concept of Bermanseder (see Fig. 1, below). 


The Mirror Universe and Shadow- Mirror Universe of Bermanseder 


This can be visualized at the center of the Horn torus, where the tangential curvature of the torus radii Khaibit Shadow-Mirror | Riemann Universe 
meets in the horizontal plane to create the concave topology of a wormhole or an Einstein-Rosen bridge Universe de Abba Universe de Baab 
with the surface of the torus radii curving away from the center and for the emergence of geometric Remains fully dork energised until m=-% | Remains fully ight energised trom m= +! 
Circular cross sections as the northern top and the southern bottom of the Hom torus. Le a at: — 


But at the north pole and south poles of the vertical plane connecting the two hemispheres of the prior Dirac String as the Topology Dragon Môödins-Kiein 
encompassing 3-dimensional spherical volumar, the curvature is convex, cancelling the concave 

curvature intrinsic for the cosmological evolution of the universe to all of the time prior to the critical 
curvature time marker and as measured and observed by any observer within the expanding universe. 
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Figure 1A: Left: The Mirror Universe of Tony Bermanseder; Right: the Shadow Mirror Universe as reported earlier by Tony 
Bermanseder. The left figure describes the universe as represented in the so called ‘horizon problem’ in cosmology. For a 
uniformly expanding universe, how can opposite horizons (here depicted as West and East) communicate in homogeneity 
in the invariance and constancy of Lightspeed c. The resolution is found in the tachyon inflation manifesting a holographic 
spacetime ‘bubble’ in the time instanton, that is the inverse frequency of the Twin Bipolaron. This renders the ‘spacetime 
bubble’ as homogeneous from the start, all physically manifesting parameters in the eastern universe of Light Gravity 
being shadow mirrored in the western universe of Dark or Anti-Gravity in a coordinate interval shift from positive [0; +1] to 
[-4; +4]. The right figure mirrors the right figure, but illustrates the onset of dark energy as the forwards causal and 
backwards retro-causal intersection of the multidimensional Lightpath emitted from both Hubble nodes simultaneously 
following the tachyon inflation of the spacetime creation event and triggering the superposition of the n-cycle intervals. 
The Nullstate TBP wormhole at the even node so is imaged in the wormhole at the odd Hubble node and they meet at the 
n=% cycle coordinate after travelling at Lightspeed for 8.45 billion years. The physical parameter evolution in the eastern 
universe becomes shadow manifested in the western universe in an imaginary time interval for n-cycle coordinates [-1; -/4; 
0; %; 1], given in n=Hot and -n=-Hot with dn/dt=Ho and by the wormhole quantization of the created spacetime in the 
minimum TBP configuration (see figure 1A below). The right image also describes the timespace to spacetime transition of 
the Twin Bipolaron from the Meijer Gravitation center as the midpoint of a Higgs Vacuum manifesting the five classes of 
superstrings transformation defining the history of the TBP from its Planck-string bounce origin to its wormhole 
manifestation at the quantum gravitation centre. 


2.The Twin Bipolaron Gravity Concept 


The Bipolaron principle is supposed to have existed before space-time and therefore even prior to the Planck-epoch, as a 
sort of “Genesis Boson”,(without having any connotations with the Higgs “God particle”), in the dedicated form of a 
Bipolaron modality. This concept may imply the first Platonic-Neo-Platonic Penrose identification of the cosmic self- 
simulation. This concept can be seen as a ‘first thought’ or as a ‘first sound’ or ‘first word’ of creation of the Universe, that 
followed a state of unconsciousness. The story of the Bi-polaron model, however, may even go further back into a pre- 
spacetime era, where the so called ‘sacred Fibonacci geometry’ became manifest in the creation of the fundamental 
constants of nature. So the ‘first sound’, conceived as the ”OM”, is reflected in the equation mc? = E = hf , coupling the 
quantum mechanics to quantum relativity, the latter encompassing both special and general relativity. 
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Figure 1: The Phonon-guided Bipolaron Gravity Concept in a nutshell, showing Bipolarons (pairs of electron and proton, 
both associated with a phonon cloud, (inset middle below), exhibit attractive and repulsive charge interactions, that in the 
vacuum lattice (inset left below) generate Gravity and Dark energy forces. Magnetic monopoles from the ZPE serve to 
confine the bipolaron structure. These processes can be described by Toroidal geometry (inset nested Double Torus, right 
below), with a magnetic monopole center. 


The origin and generation of Gravity/Dark Energy can be inferred from three related physical models: 


1) By assuming attractive/repulsive Bi-polaron charge interactions generating Gravity and the opposing Dark Energy 
(hypothesis 1), 

2) By counter-rotational vortex energies related to the observed alternating coherent and decoherent EMF wave 
frequencies guiding the quasi-particle bi-polarons, being initiated through annihilations of Twin-bipolaron (TBP) in a 
matter/antimatter setting (hypothesis 2) 

3) By symmetry breaking of Bi-polarons, as also related to the nature of the matter-antimatter asymmetry, but caused by 
a super-symmetry breaking in a timespace/spacetime mirrored universe. The latter reflects the Planck epoch of the 
algorithmically defined TBP and originates from the mathematical fine-structure unification as the primordial quantum 
fluctuation of the 'bounce' of the Planck length. 


Hypothesis 1: Bipolaron Attractive/ Repulsive Charge Interactions: 


The two oppositely charged polarons in Fig. 1, are entangled and will be held together by Coulomb forces, to be 
conceived as an electron that circles the proton. This unit will not collapse, since it borrows sufficient zero-point energy 
to keep the electron cycling intact (Setterfield, 2002, Massie 2012, Daywitt, 2009). The magnetic component in Fig. 1, 
(see blue circular arrows) is crucial for the supposed dual bipolarion/ bipolaron charge interactions, since the associated 
phonons represent, per definition, a surrounding electromagnetic field. This electromagnetic influence was earlier 
proposed to be instrumental in aligning the two polaron units, such that repulsive and attractive charge interactions can 
effectively be realized. In the absence of such fields the particular dipoles would be randomly oriented and no 
gravity/dark energy forces would be induced, (Hajdukovic, 2014). Bipolarons have been described in many studies and, 
among others, were shown to be formed in BSE condensates (see Camacho-Guardian et al., 2018), and the many 
references therein). Thus, our charge mediated model 1,as depicted in Fig.1, would require an alignment of the polaron 
units by charge-structured lattices in the ZPE field context. We realize that such a process remains to be identified, but 
regard the presence of the phonon-particle shield on the fermions as a potential aligning instrument in the structured 
part of the ZPE lattice. 


Hypothesis 2: Chiral Vortex Interactions in a Matter/ Antimatter Mirror Universe 


In this theory, we present a mechanism that is based on chiral rotational vortex interactions as depicted in Fig. 2, below. 
Apart from single electron/proton pairs also positron/ anti-proton pairs could be involved (see Meijer et al., 2023), and 
the formed double or Twin Bipolaron could be instrumental in gravity creation. Here the two bipolarons are separated 
according to a matter/antimatter symmetric cosmology, see Fig.2. Yet, both sides of the Bipolaron have both state and 
anti-state properties, as in a unified field. 
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Figure 2: The concept of the Twin-Bipolaron as a generator of Gravity and Dark Energy, that occurs via 5D to 4D symmetry 
breaking (inset left), producing a discrete set of phonons in a toroidal setting (inset right above) that form quasi-particles 
by covering fermions such as electrons and protons (inset right at the bottom), with phonons, thereby forming polarons. 
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The resulting Bipolarons exhibit right-handed and left-handed spin that through their rotational interactions, are 
instrumental in the generation of Gravity and Dark Energy, respectively, as determined by the direction of vortices spin, 
(Gravity/Dark energy depicted by the red arrow in the middle). The polarons may be produced and /or become associated 
with a quantum vacuum lattice with a hexagonal structure (inset right below). The latter may enable a Casimir type of 
Dark Matter particle generation by Dark Energy quantum frequency squeezing, (see inset middle left). The dual Twin 
Bipolaron structure is situated also in a supposed adjacent Mirror universe with Matter/Anti-matter cosmic symmetry 
(center of figure), explaining the, relative low Anti-Matter density in our universe. The involvement of magnetic monopole 
confinement is shown (middle at the bottom) as operating at the inner center of the double torus structure (inset middle 
right). The generation of Gravity can also be interpreted as space distortion via a Dirac String, connected to a magnetic 
monopole, providing the related mechanism of Relativity- based Gravity. 


The mirror super-symmetry is simply given by the negative energy decreasing and positive energy increasing in the 
properties of the unified field manifested by the nature of the Bipolaron. The attraction and repulsions are on both sides 
and may occur without charge differentiation, since the structural definition of its distinction is simply the cyclic or anti- 
cyclic permutation of the quantum geometry. The quasi-particle (fermions covered with phonons) structure, embraced in 
the recent publications (Meijer and Bermanseder, 2024 a ; b), derives from the Action Law: Action = Charge Squared, as a 
direct consequence of the Quantum Hall effect and its superconductivity equations. 


Hypothesis 3: Symmetry Breaking of Bipolarons from a Time-space/Spacetime Mirrored Universe 


General relativity is by nature background independent and so the true unification, must emerge from space-time 
parameters as a string Newtonian background. This is achieved in the Twin Bipolaron parameters as derived from the 
Planck Harmonic Oscillator, also described in a quantum gravitational wormhole mass. This, by calculating as the Weyl- 
mass Mps=Mw as the bipolaron mass in ZPE form, with the bipolaron mass in dark matter form, being the physicalized 
consciousness definition at 14.03 TeV. 


Being defined as a Dark Matter-Bipolaron (DMBP) in units of Volume x Angular Acceleration, the Dirac magnetopole 
charge e* is made manifest in this angular radially independent quantum acceleration df/dt in the Horn toroidal volume 
of the bipolaron as the hypersphere of Riemann as a 3-dimensional surface of the quantum tunneling, also known as the 
Newman-Kerr wormhole and where Rw = Rwormhole = Rwey! = RDM-bipolaron. As the limit for the angular quantum 
acceleration df/dt is simply the square of the global bipolaron frequency as the electromagnetism long range gauge in fpe- 
bipolaron=3X10°9 Hz*, the properties for the DM-bipolaron can be calculated from its form as a Compton-de Broglie 
elementary particle from the wave matter equation of de Broglie. 


The Twin Bipolaron eliminates the need for the existence of super-partners for the fermion-boson coupling in the unified 
field in the doubled mirror-parity nature of the Bipolaron. The Bipolaron structure manifests as a Majorana form of 
coupling state and anti-state in a Dirac-Majorana modular self-duality. The latter is initially manifested in the decoupling 
of gravitation from the unified field Goldstone gauge super state, in the self-intersecting (S-duality) in strong-weak 
interaction coupling and displacement inversion T-duality, to be conceived as an attached Dirac monopole from the 
(open-closed) Planck-boson string. 


The nature and properties of the Twin Bipolaron then manifest a mirror super-symmetry for a (closed-cyclic de Sitter with 
open Anti de Sitter) Twin-Universe, evolving in a parallel cosmology, and coupling a gravitationally retarded 
thermodynamic Lightpath of c-invariance to an anti-gravitational Lightpath. The latter was originally generated by a 
tachyonic superluminal de Broglie matter waves. This, in the instanton-inflaton parameters of the Bipolaron, as initial- 
and boundary conditions, are causative for the birth of time and space, as they arise from the pre-spacetime epoch of the 
Bipolaronic self-transformation. The self-referential nature of the universe then emerges in a cyclic cosmology of the 
space-time universe, self-intersecting with its own evolving and imaged ‘mirror universe’. This in an inversion of an 
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explicate order of entropy in a positive physicalized progression, with an implicate order of its negative meta-physicalized 
propagation of negentropy. 
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Figure 3: The ZPE-TBP manifests the dark energy from the original super-symmetry before the graviton gauge existed, 
when colour charged radiation templates RGB[+1] annihilated with anti-radiation templates BGR[-1] in the quantum self- 
relativity. The RGB-BGR pairings then create the matter YCM[+%] and antimatter MCY[+¥%] pairings with the BGR[-1] anti- 
radiation blueprint, being self-intersecting quantum spin relative as a RGB[-1] as {R+G=Y; G+B=C; B+R=M} and inflecting at 
180 degrees. 


Fig, 2 and 3, show that the Dark Matter TBP emerges as a spin induced form of the scalar Higgs Boson 
{Y?C?M2=YYCCMM[0]} with spin 0. The HB suppresses the antimatter template MCY in a sense reversing its ‘potential’ 
quantum spin from the fermionic MCY anti-neutron/ylem spin [-%] into a fermionic YCM neutron spin [+%4] resulting in a 
doubling (or squaring 2+2=2x2) of the YCM template in the Higgs mass-spin induction. The TBP in dark matter form so 
carries the fifth elementary gauge template Y*C?M7[-1] as a superposition of a neutron[+%] with an antineutron[-%]; the 
spin induction manifesting as a mass induction in the symmetrizing of the original broken supersymmetry. As the ZPE 
Dark Energy TBP carries a RGB[+1] colour charge template as the original (monopolar EMR) radiation gauge and the then 
created graviton gauge [-2] cancels the old anti-EMR weak interaction gauge [+1} with the strong interaction gluon gauge 
{+1] in a short-range nuclear gauge coupling; the Dark Matter TBP as a fifth gauge interaction suppresses all antimatter 
templates including the anti-Higgs Boson M?C?Y?[0] as a anti-TBP in Dark Matter form anti-TPB M2CY7[+1] 


The description of the fifth gauge interaction of the Dark Matter TBP as a sonic phonon gauge so incorporates the quasi 
particular nature of the DM-TBP as a boson gauge, but omits its generation from its fermionic templates in spin-mass 
induction outlined in the above. One can term the DDM-TBP as a 'Dark Matter Photon' or as a Restmass Photon (RMP) 
due to the spin-mass induction properties. 


2.1 The Twin-Bipolaron Concept in Relation to the Standard Model 


The here listed adaptions of the standard model, by taking the Twin-Polaron, as a fifth connecting principle (gauge), 
may ultimately supplement the current deficiencies in the current Standard model: 


1) The assumption of Dark Matter/Dark Energy, without defining their origin and nature. The Bipolaron model submits 
that Dark Matter can arise from Dark Energy by a Casimir type of quantum wave frequency squeezing, in a quantum 
lattice (cavity) context. 


2) The inclusion of Anti-Matter on the basis of limited insight into its structure and related problem of its virtually 
missing in our presently conceived universe. The Bipolaron concept positions Anti-matter in a Mirror or Shadow Universe. 


3) The lack of integration of Gravity/ Dark energy in the Standard Model, with currently no established detection of the 


Graviton, is now complemented by the hypothetical “ Gravitone” - Bipolaron mechanism, that generates Gravity/Dark 
Energy through either rotational phonon guided fermion vortices or polaron charge interactions, in a manner compatible 


with principles of Quantum Mechanics and Relativistic physics. 


4) The failure of direct detection of Magnetic Monopoles. We submit that the magnetic monopole is a superstring class 
from the pre-spacetime transition, as finalized in the Twin Bipolaron as the physicalisation superstring class. The Twin- 
Bipolaron so becomes a transformed magnetic monopole from the Witten M-theory and related GUT-proposals, 
encompassing all five string classes. 


5) A lacking explanation of “cosmic fine-tuning “ or better, the integral role of probabilistic significance intervals and the 
like. The natural constants derive from the Genesis of Bosons as the pre-defined Twin Bipolaron. Bermanseder, 2015, has 
published an algorithm showing how those fundamental constants emerge from the ‘sacred quantum geometry’ in the 
Pythagoras-Fibonacci mathematics, as related to discrete values of natural constants. 


6) The lack of proper definition of supposed quantum fluctuations as the initiating mechanism of the Universe, is now 
conceived by us as a distinct set of discrete phonon oscillations. The orthodox quantum fluctuation to create the universe 
is fallacious in the sense of this orthodoxy misinterpreting the ‘virtual Heisenberg’ matrix as ‘unreal’ or ephemeral. This 
‘virtuality’ becomes the ubiquitous magneto colour charge permutation scenario, which is exactly the monopole 
induction in the Bipolaron depiction. 


3. The Acoustic Quantum Code of Meijer-Geesink: a Model of EMF Wave Interference Patterns in Animate and Non- 
animate Systems 


The Meijer-Geesink Acoustic Quantum Code of Resonant Coherence (AQCRC) then relates directly to the Fibonacci-Lucas 
series of integers in the research into the nature of physicalized consciousness and in particular the microtubular 
quantum geometry in the Penrose-Hameroff consciousness model. 


Meijer/Geesink’s Acoustic Quantum Code emphasizes the relationship between Pythagorean Harmonics in the musical 
intervals of ratios 1:2 and 2:3 in a 12-tone descending series of Pythagorean mathematics as a semi-harmonic scale. Semi- 
harmonic implies that half of the 12-tone series is slightly adapted to obtain a perfect fit for the 1/2 and 2/3 harmonic 
relations. Pythagorean harmonics in the AQC assume the form of the exponential doubling of terms 2“ in the set {2°=1; 
21=2; 2?=4; 23=8;...;2'} a biological effect in cellular reproduction or mitosis. The Fibonacci numbers then combine with the 
Pythagorean harmonics in a functional context as seen in the reproduced Pascal Triangle, below. The explicated 
Pythagorean 2* harmonics on the left manifest implicate Fibonacci numbers as semi-interference harmonic tones in a 
numerical summation of Pascal eigenvalues on the right, (Fig. 4). 
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Figure 4: Pascal Triangle on the Relation of Harmonics and Fibonacci Numbers 


The Acoustic Quantum Code of Meijer and Geesink then describes the interference effect of the combined Pythagorean- 
Fibonacci sequences in coherent and decoherent eigenfrequencies manifesting in biological life-enhancing and biological 
life-force detrimental interference patterns. Our proposed model shows that the overall resonating spatial-spectral states 
of living cells and molecules including brain cells can be described by a sum of quantum coherent and decoherent 
frequencies, (Fig.4). Healthy states are quantum coherent and approach a global quantum coherence of 1.0, while 
unhealthy states are decoherent and cause a decrease of coherence. 


In fact, the cornerstone of our work was yielded by an extensive meta-analysis of about 1500 articles from 1950 to 2023, 
dealing with endogenously measured and exogenously applied electromagnetic field frequencies in tissues, cells and bio- 
molecules. This analysis unequivocally showed a distinct band patterns of beneficial (stabilizing) or detrimental 
(destabilizing) EMF frequencies of the experimentally chosen electromagnetic fields in the sub- Hertz till Meta Hertz 
region as exposed to or within in a large variety of vitro and in vivo life systems, (Fig 4, Table1). 


The summary at the introduction of this paper, emphasizes a deep connection between energy, matter and information 
in the context of a pair annihilation/production, giving rise to quasi-particles in the form of light (photons) and sound 
(phonons) as electromagnetic and acoustic vibrations respectively. Translating the existence of such quasi-particles as 
lattice vibrations in solid/liquid/gaseous/plasma media as a spacetime background into the framework of a background 
independent cosmology. This is stipulated in a blending of general relativity of spacetime curvature with a 
multidimensional membrane space of an extended M-Theory, invites the concept of the Twin Bipolaron to unify the 
classical gravitation of Einstein with the quantum gravitation of quantum mechanics. The TBP so redefines the Heisenberg 
background of ‘virtual’ gauge interaction of a ‘quantum foam’ or a superfluid or an aether/ether subject to the 
Uncertainty principle of quantum mechanics and the wave-particle duality and complementarity of Bohr as an inherent 
pair production of ‘real’ energy state-antistate ‘quantum fluctuations’ in the form of quasi-particles as the manifested 
‘carriers of information’ in a quasi-virtuality. 


The described proton/electron pair production then is modeled on an original mode of creation manifesting the gauge 
interaction transmitters of energy and momentum in a duality manifesting as the well understood and formulated wave- 
particle duality. 


The Acoustic Quantum Code of Resonant Coherence* 


Life Conditions at Exposure to Various EMF- frequencies 


Band-like Distribution of EMF- frequencies of Life 


Frequencies of Bose Einstein condensates 


Frequencies for Mass/Energies of Boson 


Elementary Particles 
EMF- frequencies that Either Inhibit or Promote Cancer 

Frequencies of, Solar cells, Semiconductors and 
Frequencies of Spatio-temporal EEG-peaks in Brains of Photosynthesis 
Healthy Individuals and Mental Disorder Patients 

Frequencies of Energy Fluctuations at the Planck 
Infrared Signal Techn. Improves Healthy Conditions in Brain Scale 


Frequency Values for Oscillations in Brain Neuronal 
Microtubules 


Frequencies for Quantum Hall effects 


Frequencies of Zero-point Energy Oscillations 
EMF-frequencies of Water 

Frequency Values for Gravity waves 
EMF-frequencies of Phyllo-silicates, (Clay- materials) 

Chern-Invariant Metrics Derived from Patterns of 


EMF- frequencies that promote Entanglement Phonon Topology 


Superconductor Energy Gap Frequencies Quantum Energy States of Monopoles Described 


by a Generalized Music Wave Function 
* Geesink and Meijer 2014-2023 


Solar Optical Spectrum irradiance 


Table1 : The various bio-physical phenomena in which the acoustic quantum code frequency distribution was revealed in 
our studies (see Meijer, 2023; Geesink and Meijer, 2024). 

Even the pattern of destabilizing and unhealthy biological effects fit with a quantum behaviour that is adequately 
described by a second equation. The stabilizing electromagnetic field effects (Geesink and Meijer, 2017a; 2018a; 2018b), 
were observed in a widespread health and disease window and related therapeutic measures, and see for the healthy 
states the green points, and for the unhealthy states the red points in Fig. 4b). 


The old ‘virtuality’ upon which the uncertainty principle of measurement and observation is built upon and manifests in 
the propagation of energy-momentum conservation in the form of massless bosons of multidimensional light and 
multidimensional sound propagating in a nonlocal quantum entanglement of their original boundary and initial 
conditions. Due to the global or universal properties of those boundary parameters as crystallized in the TBP, an “a priori “ 
non-localized energy spectrum is definable as a “universal creator” of consciousness, as a form of pre-energy or super- 
energy conceived as a form of universal Logos and intelligence, distributing itself from its unified and undivided self-state 
or eigenstate into individualized and particularized self-states in feedback loops of self-reference. 


The implied holographic principle so manifests individual physicalized consciousness as creation- and co-creator 
holograms of the original universal totality expressed and ‘lived’ by self-referential data collectors providing the feedback 
loops for the ‘super-energy’, residing in a spaceless and timeless realm or metaphysical world of ‘Platonic geometric 
forms’ (five perfect solids of tetrahedron, cube, octahedron, dodecahedron and icosahedron), and Archimedean 
geometries. These vibrational harmonies, as historically found in the ‘Music of the Spheres’ of Pythagorean Numbers, 
were also found in Neo-Platonic pentagonal symmetries of Penrose and quasi-crystalline Shechtmanites. The latter, as a 
maximized form of data compression in the Fibonacci-Lucas series, coupled by the Twin Bipolaron to the fine-structures 
of physics in the interaction probability between matter and light and embodied in alpha: the electromagnetic fine- 
structure constant. 


The Geesink/Meijer Acoustic Quantum code of Resonant Coherence Interference 


Life EMF frequency distribution 
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Equations of the code: 


Coherent bands: E =h 2" 3" 


(0.5 log En + 0.5 Log En+1) 
Decoherent bands: E,=10 


E: Energy distribution, i: reduced Planck’s constant; q = n + p; n: series of numbers: 0, 0.5, 2, 4, 5, 7, 8, -1, -3, 
-4, -6, -7. 
m: series of integers: 0, 1, 2, 3, 4, 5, -1, -2, -3, -4, -5; p: series of integers: <-4, -4, -3, -2, -1, 0,1, 2, 3, 


4,5, 6, > +52 


Distribution of Spatio-spectral Eigenmodes 
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Invariant Chern nrs: 1.0000, 1.0535, 1.1250, 1.1852, 1.2656, 1.3333, 1.4142, 1.5000, 1.5803, 1.6875, 1.7778, 1.8984 


Figure 4b: Normalized frequencies (Hz) and Numbers of informational quantum code. Measured/applied frequency 
data of living cells systems that are compatible with life conditions, or health-sustaining or health improving 
(coherent data and zones: green) and measured/applied frequency data of living cells systems that are detrimental 
for health (disordered data: red) versus calculated normalized frequencies. Biological effects measured following 
exposures or endogenouseffects of living cells in vitro and in vivo at frequencies in the bands of Hz, kHz, MHz, GHz, 
THz, PHz. Green triangles plotted on a logarithmic x-axis represent calculated normalized (Hz) health- sustaining 
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frequencies; red triangles represent calculated health-destabilizing frequencies. Each point indicated in the graph is 
taken from published biological data. For clarity, points are randomly distributed along the Y-axis (Geesink and 
Meijer, 2016, 2017). 


The Meijer-Geesink acoustic quantum model so forms a cosmology of quasi-particular energy interaction, displacing the 
old ‘virtual’ Heisenberg matrix with the physicalisation of this ‘virtuality’ in the distinct gauge properties of the Unified 
Field. This, is extended in a fifth elementary interaction in the form of the Dark Matter TBP defined, in its gauge 
parameter space and coupled in its twinned or dual nature, being the electromagnetic gauge of a Dark Energy as the 
Zero-Point-Energy or Vortex/Vacuum-Potential-Energy. Because the gauge interaction messengers differ from the mass 
induced particles. The quasi-particles and all inertial fermions in carrying a colour magnetopole charge are described in 
Quantum Chromodynamics QCD (as well as mass produced photons created by the acceleration of Coulombic electropole 
charges). The pair production of the TBP is then always associated with its derivative from the Higgs boson as a ‘giver of 
mass’ to previously massless Goldstone-Nambu bosons as colour charged gauge bosons. 


The Dark Matter Bipolaron as a Dark Photon/Phonon or a Restmass Photon/Phonon, so becomes the intermediary colour 
charged gauge agent as a fifth elementary interaction allowing, not colour charged, quasi-particles like photons and 
phonons to assume an inertial state such as the original matter-antimatter creation from a EMMR=Anti-EMMR blueprint. 
EMMR so defines a Monopolar Electromagnetic Radiation. by the acceleration of magnetopolar Dirac charges in allegory 
to the creation of EMR by the acceleration of Coulomb charges. The original Matter-Antimatter creation defined the 
colour charged forms of all matter from the EMMR-Anti-EMMR templates in a Mobian-Klein self-relativity of a one- 
sidedness in a linespace dimension (3D volumar) manifesting its self-intersection as a two-sidedness (4D volumar) and as 
detailed in this paper. 


As this dimensional gradient between 4-dimensional Minkowski spacetime and 5-dimensional Hyperspacetime, by nature, 
engages the physics and cosmology of the duality interaction of wormholes in the mirror symmetry of black holes as sink- 
sources and white holes as source-sinks. The dual nature of the Twin Bipolaron, can be seen as the wormhole of creation, 
also identified as the Weyl Boson and a form of Witten’s 11-dimensional supermembrane, so manifests dark energy in its 
‘new virtuality’ form as the EMR interaction gauge boson RGB(+1). It also manifests dark matter in its ‘quantum of 
consciousness’ 5" gauge interaction and in a vector form of the scalar Higgs Boson Y2C2M2(-1). In its combination twinship 
form, it so reassumes its scalar nature as a Higgs Boson derivative coupling the matter-radiation duality in the QCD of 
color mixing dynamics as wave-particle duality. 


All information in the holographic universe so is ‘wormholed’ as TBP quanta dynamically interacting from their gauged 
chromodynamic template configuration, potentially rendering the Twin Bipolaron as the medium for the creator unified 
and undivided consciousness. This, happened prior to the birth of space and time to manifest its self-referential nature in 
divided and individualized form as a Unity appearing separated in the contexts of space and time. Yet, it is unified in the 
quantum entanglement of the holographic universe rendering the apparent separation as a self-simulation of universal 
unification. 


4. The Cosmos as a Holographic Information Processor and the FRW-Universe 


The theoretical ultimate information capacity for any massive spherical energy distribution so increases only with its 
Surface Area and not its Volume. Because volume increases more rapidly as surface area, the Black Hole limit shows that 
if the mass of a star collapses under its own gravity, then this is equivalent to information being mapped from its 3D 
eigenstate onto its 2D eigenstate, thus in a dimensional reduction, forming the hologram of the higher dimension in the 
lower dimension. The Holographic Principle was first proposed by Gerard t'Hooft (University of Utrecht) and Leonard 
Susskind in 1993 and fully supports (and explains) the Black Hole evolutionary scenario under discussion. The information 
content given by a 3D system of physical interaction can be described by a 'surface physics’ operating in the 2D boundary 
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of the 3D system. In the nomenclature of QR then, the information content of the 12D-Vafa-Sphere is mapped onto its 
own boundary-mirror of the 11D-Witten-Sphere from without or within. The nature of the included Möbian connectivity, 
however, adds the smaller subspace of the 10D universe as the information mapping onto the same hologram of 11D as 
the demetricated form of supermembrane or M-theory. 


Juan Maldacena first conjectured the full majesty of superstring theory in 1997 in proposing the anti-de Sitter 5D 
universe, which was later confirmed by Witten and Gubser et al., 2000. The physics at the boundary of the higher 
spacetime would be mathematically equivalent to the physics of the higher spacetime. The entropy of a Black Hole in 5D 
would become the thermodynamic entropy of hot radiation in 4D. Any universe then can so be considered to transform 
its Eigenstate into an Information Processor. The energy/mass content of such a universe interacts and maps those 
interactions in a space defined as volume onto its periphery as a bounding surface. The energy/mass distributions form 
indeed the ‘'hardware' of the cosmic computer system, which is programmed by the 'software' of the universal 
intelligence, called the 'Laws of Nature’. Those 'Laws of Nature’ are believed to be founded upon algorithmic processes by 
the 'writer of the programs' often called the Logos or the Word. 


4.1 The Holographic Universe as Information Processor in the Context of the Twin Bipolaron Model 
Introduction 


The last 30 years of modern science and its discoveries by experiment and observation, have now allowed a well- 
informed convergence of data and fact to answer the perennial questions harbored in the human minds of the enquirers. 
How big is the universe and could it be growing in size? Has the Universe always existed, and will it ever end or was it 
created and is eternal? Cosmologist, throughout the history of human endeavor and science have pondered those 
questions and sought to derive answers. This treatise then will answer those questions in a synthesis of the accumulated 
data base collected by the endeavors of science and the present TBP gravity model. 


A popular paper of Bekenstein,2003, published by Scientific American, is entitled: "Information in the Holographic 
Universe". It sets the background for new scientific concepts. Those peripheral contexts engage the idea of higher 
superbrane dimensions, modular duality and the universe as a collector and processor of information, somewhat akin to 
mass/energy as the hardware and the information linked and derived from that processed by the programmed software 
as a cosmic intelligence or consciousness 


But can the universe be modeled on a computerized system? Quantum Relativity modeled on the Twin Bipolaron (TBP) 
has shown that the, so called, fundamental constants of nature are algorithmically determinable. So, the natural laws are 
ultimately set in a computational mode, based on simple geometrical laws and relationships. Those 'geometric' laws are 
themselves derived from abstract encodings of the intrinsic algorithmic symmetries or Eigenstates and particularly a 
pentagonal super-symmetry or number patterns is directly obtained from the computational mode as number series and 
pattern. This mode we call the Binary Dyad [0,1], representing for example the Inflow-Outflow VPE, aka the Vortex- 
Potential-Energy, for something we shall determine to be discrete spacetime quanta. The physical manifesto for this 
Binary Dyad or Bit is the concept of a 10-dimensional superstring, which begins as a closed or angular Eigenstate of '0' and 
then opens or linearizes itself as the Eigenstate of '1', before recircularizing back to the '0' Self-State. 


This superstring with open and closed Eigenstates is called the Planck-Boson of superstring class | in a family of five 
superstrings of classes (I, IIA, IIB, HO(32) and HE(8x8)(see Fig. 13 ). The physical manifestation of the TBP in a Gravitation 
center then is found in a fifth superstring class transformation in the creation event for space and time, previously 
confined to a spaceless and timeless pre-spacetime or time-space realm of mathematical infinity and conceptual eternity. 
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If one then allows certain primary algorithms to operate as the 'cosmic intelligence’ or software on the Potential 
Mass/Energy/Information, defined by those algorithms or programs, then the hardware of this potential of manifestation 
becomes realized or manifested as the observable and measurable universe. And this manifestation must necessarily 
follow the simplest and minimum ‘energy definition’ of that of the Planck-Boson (Planck string class | transforming into 
the TBP for the Quantum “Big Bang” or better creation/transition event) by the considerations of the above. 


Subsequently, the universe's hardware consists of a continual transformation of Eigenstates defined mathematically by 
the parameters of primordial subspace algorithms, manifested as the Planck-Boson in a continuous process of 
transforming itself across dimensions and particular self-states known as elementary particles or wavelets. The trouble 
with this idea is that the sub-time-space must by necessity be undefined in the parameters of space and time and 
consequently defined in the ‘algorithmic time-space’. This greatly simplifies the mathematics for the superstring classes, 
which must incorporate a 12-dimensional continuum of 10 spatial dimensions and two time dimensions for its inner 
mathematical necessity, sufficiency and self-consistency. We shall re-encounter those ‘higher dimensions' in the 
discussion about the consequences of the Holographic Boundary Conditions, that the present state of physics attempts to 
unify Quantum Theories applicable to the micro-Eigenstates with the macro-Eigenstates of classical physics, as 
culminated in the theories of the relativities, the latter which could be considered differential-geometric. 


What links those two realms of the micro/smallest with the macro/largest is however the Principle of Holography. A 
Hologram of a mirror represents a repository of information about this 'mirror' in terms of interference patterns (which is 
information derived from mass/energy interaction). Now partitioning the 'mirror' would duplicate the entire information 
contained in the 'unbroken mirror' in every part (with diminished intensity or luminosity). Then we consider the entire 
universe as the 'unbroken mirror’ and partition it into the 'shards of spacetime quanta’. The universe thus consists of 
discrete spacetime units as holographic projections of the universal hologram, each such projection being a delaminated 
image of the universe as a Hologram of eternal Universal consciousness. 


This Hologram is however defined in the Bit of the Binary Dyad [0,1], leading us back to the super-membranes of Modular 
Duality. In particular this Modular Duality engages the Bit in allowing a Two-sided Surface to become One sided. This 
concept is well understood in the Mobius-Strip, where a rubber or ribbon, which has two distinct sides as the inner and 
the outer is reconnected in twisting one end through 180 degrees before reconnecting, to create a One sided Surface 
which has become doubled. An extension for the Mdbius-Strip is the Klein-Bottle, which derived from the Torus or 
Doughnut shape, enfolds space in such a way, that the 'bottle's surface' appears to be the 'bottle's volume’. QR calls this 
topology of shape the differential geometry of the Mobius-Serpent transforming into the Klein-Bottle-Dragon via Möbius- 
Francom-Adjacency. 


Those preliminaries now allow us to apply the Holographic Principle to the microstates of the super-branes as images for 
the macro-state of the universe. We first have to 'eliminate' the spacetime ‘metrics’ of the macro-state as given in GR in a 
process of domestication. This then renders the universe as a scale relative universe, ultimately defined in parameters 
known as de Broglie phases. 


4.2 The Universal Entropy Bound (UEB) and the Holographic Entropy Bound (HB): The Heisenberg Fine- 
structure of the Twin Bipolaron as Dimensional Unifier 


The universe is potentially infinite in 11 dimensions, thus allowing a continuous creation of spacetime in the form of 
wormhole TBP spacetime quanta, as the discrete building blocks for a 10-11-12 D spacetime triad, in what is called 
Omnispace in the described Quantum Relativity (QR) of the Twin Bipolaron, as elementary Goldstone-Nambu gauge. 
What are those dimensions and how are they connected? The extended hypersphere definition allows us to reach the 
same conclusion as that given by the standard description of 11-dimensional M-Theory describing the super-membranes 
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with a potential two sidedness of the temporal time-dimension. In M-Theory (Witten's M can be seen as 
M=Mother=Matrix=Membrane); 9 spatial dimensions are extended to 10 spatial dimensions in allowing the 1D- 
superstring to manifest as a 2D-supermembrane. 


In F-Theory (Vafa's F=Father); 1 time dimension becomes two-arrowed in the entropy reversal of the 11th dimension in 
mirror symmetry and thus as a 2-dimensional ‘complex plane' then descriptive for the 'outside' of the 11-dimensional 
‘Hubble-Bubble'’. This is just what we have described with QR's Omnispace dimensions, describing the toroidal Möbian 
Klein-Bottle topology, which forms the shape or morphology of the observed universe, residing within and without higher 
dimensional embedded and encompassing multi-dimensional spacetime. Using the 12D-Vafa-Space, we reduce the 12D- 
continuum to the familiar 3D-continuum under agency of dimensional algorithmic root reduction and the de-metrication 
of Riemann's higher dimensions, say as applied to GR. The characterizing Omnispace of the Twin Bipolaron thus manifests 
as the Linespace in all of the observed and measured properties of its physical constituents from the Planck-Boson 
transformations. The TBP QR so concludes that the 'higher dimensions’ are congruent with and function as the Linespace 
dimensions. The Time-Dimension is the Quality of the Linearization of the Circularity and exists basically as 

the Precursor for the Space-Dimensions in allowing space to emerge from its own dimensionless status as Cycle time n. 
The Null-State then becomes defined in the properties of the Weyl-Geodesic, the Time-Instanton and the De Broglie 
Space-Inflaton in QR's cosmogenesis in the EpsEss heterotic super-membrane as the Twin Bipolaron parameters. And those 
definitions then must specify the limits for all mensuration techniques applied by the ‘hardware’ to measure and observe 
itself and as programmed by the ‘software’. The Heisenberg Uncertainty Principle must hence be fine-structured in the 
wormhole parameters and this is precisely the case in the QR formulations. 


The Twin Bipolaron so forms as a scale relationship to the classical electron radius as a fine-structure of the Planck 
constant h in the transformation of the pre-spacetime form of the TBP, as a self-simulation in synergy with the cosmology 
of John Archibald Wheeler and others} as the Planck boson string. The TBP subsequently transforms into the Self-dual 
monopole string with a Monopole frequency of order 10*° Hz, before initiating the Quantum Big Bang creation event in the 
TBP frequency foersp=fps=3X107° Hz. 


The fine-structure of the Action constant h derives from the nature of the Twin Bipolaron in the ‘twinned’ or dual nature 
of itself as dark matter fifth gauge interaction, self-dual to itself as the primary electromagnetic gauge interaction. The 
mass equivalent of the Grand Unification (GUT theories) form of the TBP, as Self-dual monopole class IIB, has been 
derived in the Planck-Stoney fine-structure unification {2mkee?/hc=2nGoMmonopole-/hc}, resulting in a numerical 
equivalence of the global gravitational constant Go being equal to the inverse of Coulomb’s electric permittivity constant 
ke=1/4€0=[30C]moa. The monopolar GUT monopole spectrum so has a mass equivalence and crystallizes Planck’s 
quantum constant h, with units Energy x Time; that is from the definition of the Star Coulomb monopole charge as being 
the precise inverse in energy of the Dark Energy gauge form of the Twin Bipolaron and the size of the classical Compton 
electron in its diameter 2Re defining Dirac’s monopole charge e*. This in units of the gravitational parameter GM (as 
Volume.df/dt = Vf? in 9x10® maximized permutation/entropy eigenstates). This is leading to the dark matter form of the 
Twin Bipolaron as the consciousness quantum defined as a radius scale independent angular quantum acceleration 
applied to any quantized spacetime volumar. 


4.3 Black Holes and Information 


John Wheeler emphasized in the 1970's that the information ‘falling’ into a Black Hole seems to violate the second law of 
thermodynamics, stating that any isolated system must increase its entropy or state of disorder. This is the case, when 
one considers a Black Hole to be a highly ordered system, just specified by its size and mass in the Schwarzschild solution 
obtained in GR's de-metrication. The work of Hawking (Cambridge University) and Christodoulou (then at Princeton under 
Wheeler's guidance), together with that of Bekenstein (then under Wheeler and now at Hebrew University of Jerusalem) 
showed however that Black Holes must possess thermodynamic properties, as their characteristic size or Event Horizon 
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must always increase in area under merger. Thus, Bekenstein proposed in 1972, that the Black Hole's Entropy is 
proportional to its Surface Area of its Event Horizon. Thus the 'lost' entropy of the infalling matter or information is 
transformed into Black Hole entropy as function of the Black Hole's Temperature. So even in the case of a 'shrinking' Black 
Hole (emitting Hawking Radiation in its 'getting hotter’), the emergent radiation retransmits the previously ‘lost! entropy 
as 'found' disorder. 


In 1986, Sorkin applied the 'Generalized Second Law' (GSL), in showing that it must be valid for all Black Hole processes 
down to the superstring level. Hawking's Radiation process then specifies the proportionality between entropy and the 
Black Hole's Surface Area. The entropy of a Black Hole in relation to the mass of the Earth (~6x10** kg) would be 
contained in the Earth's Schwarzschild Radius of about 1.5 cm and a surface area of so 2.8x10° square meters, which 
comprises about 6.5x10°°/4 =1.6x10% Bits as entropy counter. The thermodynamic entropy for 1 liter of water (10° cubic 
metres) is about 6x10% Bits and it would take a ‘cube of water' with a side of 1.3x10** meters to match the Earth's 
entropy as a Black Hole equivalent just 3cm across. This standard for water is used to define the Universal Entropy Bound 
or UEB. We now consider the Holographic Entropy Bound, (or HB), in any energy or matter distribution as a spherical 
region of space as a Black Hole equivalence in inducing the contained matter distribution to collapse to its boundary of 
the event horizon, quantized in Planck Areas as the Limit of Information Density given in Bits and representing the mass- 
content as Black Hole parameter. 


The dimensionless thermodynamic entropy factor Rmc/h relates the Compton radius Re=h/2nmc to this ratio as Rmc?/h = 
c/2m as the (dimensionless c=fpsAps=1/fssAss) unification factor in the TBP (Quantum Relativity QR) model, coupling the 
minimum temperature of macro-quantized black holes with the maximum temperature of micro-quantized black holes in 
their quantum nature of entanglement given in the modular duality of the TBP in background independent string- 
membrane modalities. In the extended M-theoretical context of the Twin Bipolaron, the maximum temperature for micro 
black holes is the dark energy Compton temperature of the TBP as Tpesp=Tps=mpesec*/ks=1.41x107° K. The minimum 
temperature for macro black holes applying this modular duality as a mirror-target space duality is modified by the 
unification factor in Ts=mssc?/ks in the duality definitions for the microstate-macrostate couplings. 


From the minimum Planck Harmonic Oscillator as the TBP in pre-spacetime of algorithmic origins: Eo=%hfp=%zmpc7=keTp, 
a Hawking-Bekenstein Modulus HBM defines the relationship between the masses and temperatures of black holes as an 
inverse proportionality: 


The Twin Bipolaron, aka the supermembrane Eps.Ess, aka the Weyl wormhole of creation, so manifests the spacetime 
continuity from timespace in a maximum bosonic Compton temperature, defining the minimized spacetime configuration 
in the TBP as the mass equivalence for this wormhole. The inversion properties of the Twin Bipolaron history and 
encompassing the interplay between baryonic matter, dark matter and dark energy in gauge parameter space, then 
manifest a multidimensional, inter-dimensionally quantum entangled cosmology in the holographic universe of 
Bekenstein and Verlinde, 2010; 2016. The T;; minimum temperature of the super-membrane is coupled to the Hawking- 
Bekenstein bound as information entropy in the mass-temperature coupling of black holes as both primary source-sinks 
(ps) as White Hole Quasars and as Black Hole secondary sink-sources (ss). 


One should now point out, that the Bekenstein Intersection for the UEB and the HB has a precise counterpart in Quantum 
Relativity. In QR the microscopic realm for the subatomic template is mapped onto the macroscopic world of the 
cosmogenesis, after the subatomic quark quantum geometry has itself become magnified from the super-membrane 
epoch, as exemplified in the quantization of the classical Electron Radius in terms of the parameters of the Weyl- 
Geodesic. In particular, the cosmogenesis maps the neutron's beta decay onto the evolution of the 10D universe as the 
hologram of the 11D universe. As the universe is 19.12 billion years old, the first nodal mapping occurred so 2.24 billion 
years ago; when a certain sentience began to evolve on a certain localized hologram of this cosmogenesis; and a cosmic 
intelligence which would one day become enabled to reconstruct the cosmogenesis of its own identity as the holographic 
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image of its own creation in co-creatorship. This sentience therefore would remember its fraternity with the Logos of 
Creation. Because of the Klein-Bottledness, the nodal resonances extend the Bousso Bound in bidirectionality, one in 
holographic reflection and the other in holographic refraction. The inside defines a multi-valued and multi-connected 11- 
dimensional continuum of supermembranes bounded in the 10-dimensional mass parametric hologram and the outside 
continues to grow in 'volume' by adding space quanta in the creation of new space as the 11D-expansion towards 
potential infinity and the old anti-de Sitter boundary. 


So whilst we defend the status quo of the scientific method and endeavor, one, most certainly we should be aware of the 
many, earlier mentioned, shortcomings of the Standard Model and underlying cosmology, as also outlined by David 
Thomson (see later). Our embrace of the TBP derives from its general applicability to extend the standard models, which 
are rational in most of their principles. Exceptions are the point particle as point masses and point charges in QFT, which 
should be replaced by loops or membranes as 2-dimensional area concepts and the notion of ‘virtuality’, a nature 
McKernon also dismisses (see later). There are many “mainstreamers” who know that the Big Bang Cosmology (BBC) and 
inflationary theory needs revision and this we have described in some detail, as it nicely incorporates the Verlinde 
emergent gravity concept. The issue with McKernon and many other BBC skeptics regarding this cosmology is that the 
author simply seeks to replace the space-time metric with the aether. We hold however that the aether could be 
modeled as the ZPE/Dark Energy, and insists that the relativity theory of classical spacetime geometry/topology is wrong. 
In this sense, McKernon,2024 and Thomson and Bourassa, 2006;2024, argue from a similar perspective. Edward Witten 
realized that the Cosmological constant should be 0, which it is as a positive pressure within a negative quintessence and 
his 'flaw' in M-theory relates to the introduction of 11-dimensional supergravity and the supersymmetry 'zoo' found in 
the Planck string without allowing for a transition of the five superstring classes, the TBP being the heterotic HE64 final 
class at the TBPGC, Meijer and Bermanseder, 2024a;b). 


The present authors see the TBP model to eventually be proven experimentally through a correct interpretation of the 
gravitational wave spectrum (LIGO and LISA). 


As we have stated above, the 'mirror universe’ is probably not a bipolaron charge differentiation, but it defines the TBP 
Gravity Center(TBPGC), as the Quantum Big Bang Ringularity, solving many of the problems in cosmology in one 
realization. The LIGO experiments have clearly shown that graviton radiation is a K-hertz frequency spectrum for colliding 
black holes and neutron stars. The formulation for those frequencies then beautifully crystallizes the TBP ZPE parameters 
as the stochastic background, limited by the Hubble frequency Ho which is the nodal minimum in the refined Big Bang 
Cosmology. Consequently, the TBPGC is describes as the minimum and maximum boundary values in the Ho frequency 
and the ZPE TBP frequency (fps=fzpetsp) respectively. Now, one can bring in Susskind and Maldacena,1997; 2005 and the 
'refined' string/loop/membrane quantum physics of Bekenstein, t'Hooft in considering the entire universe. This, as a 
Mother/Strominger Black Hole of the minimum graviton frequency Ho as the mirror defined by the inflaton/instanton, aka 
the birth/emergence of space from time or spacetime from timespace. Wheeler's dream now becomes realized in 
correctly interpreting the graviton spectrum as the nodal boundaries of say the Bohmian standing wave, also emphasized 
by Macken, 2015;2023;2024 and other aether theorists. The Hubble nodal minimum frequency defines the density of a 
Black Hole in the square of frequency, being identical to the product of density (M/V) and the gravitational constant G as 
P=df/dt=pG. 


This form of the Hubble constant squared (H?) so becomes the expression for Einstein's field equations in the Friedmann- 
Robetson-Walker metric, and crystallizes the squared frequency generalization as the TBP extremum boundaries in 
proportional to the inversed Schwarzschild radius squared in proportionality factor for a spherical volume, encompassing 
the topology of a Horn Torus for the curvature cancellations. Wheeler's dream of describing a consciousness based 
simulation/information universe then emerges in rewriting the form of the gravitational radiation spectrum as the 
gravitational parameter GM=Vf?=Vdf/dt, so defining the space-time form of individuated consciousness in physicality. 
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This, as a function of the frequency over time differential emerging from an unphysicalized information/energy reservoir 
of universal consciousness across the TBPGC dividing timespace from spacetime. 


The TBP as a DM/DE duality is subject to the inversion and modular duality properties of M-theory, and then sets the 
cosmological boundary condition in the TBPGC as the nodal min-max eigenvalues for the graviton frequency spectrum. 
LIGO has already proven this in the strain parameters as the 103-104 frequency interval characteristic for the merger of 
Black Holes and neutron stars applied in the derivations above. This clearly infers a displacement strain in the order of 10° 
23.10? metres, which is the definition of the ZPE TBP as a wormhole radius of the maximum resonance eigen-frequency 
of 3x10%° Hz and a wormhole curvature (Kerr-Newman ringularity) radius of 10°2/2n metres. Wheeler's universal to 
individuated consciousness simulation is found in the modular duality of the TBP as a function of a multidimensional 
membrane duality, originating in the cross-section of the Weyl wormhole of the Kerr-Newmann Black Hole, also defining 
the Dirac string and the Dirac magnetic monopole as other hitherto 'mysterious’ and un(der)explained questions in 
contemporary models of physics. 


We, therefore, cannot simply support McKernon,2024 dismissal of the relativities and the generally accepted Standard 
models of physics (see later). Yet, we show how the TBP concept illuminates many open questions by extending and not 
abandoning the conventional Standard model and String perspectives. Eric Verlinde would be the most appropriate 
supporter on the TBP model, as he understands and incorporates both string theory and quantum gravity in his approach. 
The other gravity scientists we have addressed in various earlier papers (Meijer and Bermanseder,2024,a;b), all bring 
parts of their models onto the TBP table, but have substantial discrepancies within their schemes, which would distract 
from the ubiquitous nature of the TBPGC as the origin of creation from an algorithm based abstract timespace, into the 
measurable and physically observable spacetime and so rendering Wheeler's dream as being made manifest. Individuated 
consciousness requires a spacetime volumar acted upon by a radius/displacement scale independent quantum spin 
acceleration as an information simulation in particular parts retrospectively reconfiguring the simulation of the whole 
unified consciousness totality in the dynamics of the individualized data collectors. 


5D Primordial, Charge/Neutral Polarons of Electrons/Protons and Phonons 


Proton /electron pair 


on Proton-electron in BSE condensate 
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Figure 5: The generation of phonon guided polarons from a 12 n acoustic quantum code series of phonons surrounding 
proton/electron fermion pairs (left), in which protons are build up from quarks and gluons and together with an electron 
can form a Bose Einstein condensate to a Bi-polaron (right), stabilized by +/- charge attraction 


The Meijer/Geesink acoustic quantum code is derived from the Pythagorean harmonics and the Fibonacci series linked to 
the fine-structure unification in the mapping of Alpha as the Golden ratio X=Phi=)=%(v(5)-1). A pre-spacetime and 
abstract, yet logical and mathematical origin, so is indicated and outlined in our history of the Bipolaron paper 
(Bermanseder and Meijer, 2023). Now we know that sound requires a medium for the propagation of longitudinal and 
transverse pressure waves for the energy transformations based on the harmonic oscillator based on the minimum Planck 
frequency Eplanck=“hfplanck and as a basis for all the quasi-particle interactions as lattice vibrations. So, the Planck 
parameters of Mayer, 2017, Haramein, 2023 Verlinde,2010; 2016 Bekenstein,2003;2008 and Macken, 2015;2023;2024 
in fact, become the basis for the Twin Bipolaron parameter. This, in its transition from the Planck frequency to the 
monopole frequency to the GUT frequency to the Cosmic Ray frequency to the Weyl/ZPE-bipolaron frequency. The first 
point is this standing wave proposal, which requires the Hubble node boundaries of minimum and a maximum frequency 
values, at the even nodes of the Bi-polaron, that are maximized eigenvalues as the Weyl wormhole frequency as the fifth 
superstring transformation, triggering the creation event across the Higgs Vacuum. The minimum eigenvalue is the odd 
nodal Hubble frequency defined in the Hubble law. The Macken, 2015, standing wave so defines the extent of the 
multidimensional universe as an asymptote for the gravitationally compressed positively curved and so closed de Sitter 
cosmology. 


Now the GUT frequency forms a heterosis between the Bipolaron and itself and so directly invokes the scalar zero spin 
Higgs boson as the mass associated template for the dark matter Bipolaron. This then indicates the nature of the quasi- 
particles from first principles. The Higgs Boson and the DM bipolaron (as the RMP or DM photon) are colour charged, 
meaning that they form a fifth elementary gauge interaction in the unified field of the ‘Standing-Pilot wave’ that Macken 
and Bohm are proposing. A physical medium is required for quasi-particles to exist and the dark matter form of the 
Bipolaron as a fifth fundamental interaction provides the link between the colour charged gauge interaction agents and 
the not colour charged bosonic forms of those gauge agents in ordinary photons and the quasiparticles like phonons and 
related polarons. This is shown in the parity violation of the weak interaction, where matter manifests righthanded anti- 
neutrinos, whilst anti-matter produces lefthanded neutrinos as an effect of the colour charge permutations being cyclic 
YCM in matter and anti-cyclic MCY in antimatter. Macken’s extended paper (2024), with its derivations and 
presumptions, are mainly based on his embracing the ether as a soliton background, simply substituting lightspeed c with 
soliton speed cs. One can therefore say, that his solitons simply describe quasi-particular expressions for the elementary 
particles, as the phonon clouds, interacting with Lattice fermions as Compton-de Broglie wave matter particles. 


Macken’s all pervasive Planck frequency is defined in our papers as the Bipolaron global frequency as a scaled down 
derivative (in the five string classes) of this Planck frequency. In his paper one can thus substitute the Twin Bipolaron ZPE 
frequency of 3x10°° Hz for his Planck frequency scaled into the observed Compton frequencies. Of note, Macken often 
emphasises the ‘virtual’ nature of his derivations such as in his equation for a ‘virtual’ Planck energy density, whereas we 
postulate the Twin Bipolaron wormhole energy density of the creation event for a Horn toroidal spacetime volumar. The 
Twin Bipolaron ‘wavelength’ multiplied by the global TBP frequency so becomes the ‘speed of light’ as a scaled version of 
the Lightspeed as the Planck length multiplied by the Planck frequency in Lrer.frer = (free)(3x107°) = c. 


As we know, the Heisenberg matrix of ‘virtuality’ is misidentified in the Goldstone gauges. In pre-spacetime, the Planck 
bosonic form of the Twin-Bipolaron, is self-intersected in Möbian connectivity as the EMR gauge to double (or twin) its 
colour charge in cyclic and anticyclic permutation eigenstates RGB(+1) and BGR(-1), (the latter as self-relative RGB(-1). 
This self-intersection doubled the 2-dimensional perimeter of the Heisenberg matrix as Wheeler’s ‘quantum foam’ in 
Mobian continuity and the Uncertainty Principle of wave-particle duality in quantum mechanics. The ‘virtual’ particle ZPE 
background then becomes a continuous ZPE generation of the original self-relative gauge energy matrix, something that 
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we and earlier John Wheeler have termed the self-referential observation frame of universal consciousness. This implies 
engaging in feed-back loops from the dual observation of itself as selfrelative in anticyclic template RGB(-1), being 
identical to the anticyclic template BGR(-1) in the unified field of the TBP. There is so an infinite potential VPE-ZPE energy 
in the mainstream standard models, which identify in the Heisenberg matrix as the ‘virtual quantum foam’ of Wheeler 
and as the Planck quantum ether/fluid of Macken and many others. 


The original Planck length vibration as the Planck bosonic form of the TBP so manifests from a spaceless and timeless 
realm of algorithmic and numerical ‘Platonic forms’ giving rise to quantum geometry in the emergence and self 


, 


generation of dimensionality and ‘natural law’ formulations based on a materializing energy in 
particularisation/individualization from a prior universalized and undivided energy reservoir definable as universal 
undifferentiated consciousness. The ‘point particle’ electron of Quantum Electrodynamics (QED) then is defined in the 
Gravitation center of the Twin-Bipolaron as the Kerr-Newman Ringularity manifesting both space and time in a quantum 
gravitational transition of the gravitational parameter as the inverse energy of the ZPE TBP and as Dirac’s magnetic 


monopole quantum as a function of the maximized electron size displacement. 


The Sonic Universe of John Macken 
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Figure 6: The Sonic Universe, based on a single field model of John Macken; A: The standing waves in a laser exhibit this 
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modulation envelope when the laser is translated at 5% the speed of light. This modulation envelope wavelength (Am) 
would equal an electron’s de Broglie wavelength if the laser wavelength equaled an electron’s Compton wavelength. 
These standing waves also have relativistic length contraction; B: The A and B panels are Doppler distorted spherical 
waves moving to the right at 25% the speed of light: In Fig. BA, the waves are propagating outward from a central source 
and in Fig. BB the waves are propagating inward towards a central point. Fig. BC is a superposition of Fig. BA and BB. The 
moving linear interference pattern in Fig. BC has similarities to an electron’s de Broglie wave properties if the waves have 
an electron’s Compton wavelength in the rest frame: C: These are images of rotating quantum vortices in superfluid Bose- 
Einstein condensate droplets. Frame A has about 16 rotating vortices and frame D has about 130 vortices. Each vortex 
possesses a unit of quantized angular momentum incorporating ħ; D: figures are two different ways of representing the 
rotating distortion of the Universal Field that is the core of the roton model of an electron. Figure DA represents the 
distortions of space and time as a distorted membrane. Figure DB uses blue and yellow to represent spatial and temporal 
distortions. The arrows in Fig. DB indicate these distortions are maximums and minimums of a rotating soliton wave that 
forms an electron’s core. The rotation rate is about 10%” Hz; E: Cartoon of a dual photon showing a Ying /Yang structure; F: 
Sonic oscillations of Spacetime. Fig. 6 D, depicts an elastic membrane representation of the fluctuating quantum vacuum 
with many of the individual Planck frequency 
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The derivations above require the fine-structure unification keGo=1 and so become the claimed unification condition of 
Planck charge with Planck mass by Macken,2023;2024. The Twin Bipolaron, aka the multidimensional supermembrane of 
the Weyl wormhole of the TBP Gravitation center then represents the GUT scaling of the Planck length to the maximum 
energy of the TBP global frequency with Macken’s scale factor Ae = Lp/re = alphaLp/Re with Re as a function of the Compton 
radius and the first Bohr orbit and the Rydberg atomic spectra indicating Macken’s varying size of ‘soliton electron’ 
interaction from the quasi-point particle size to the nucleus to the atomic electron configuration to the extended 
molecular atomic displacement scale. 


Conclusion: One can discern, that Macken’s, (Fig.6), insight and attempt to relate the displacement interaction extent of 
electrons to the unified gauge field, that he describes as an ‘oscillatory electron soliton field’, in terms in his sonic 
universe model, is justified. Macken’s model so agrees with the Twin Bipolaron concept, in crystallizing the importance of 
the origin of the TBP in the Planck parameter space and its physical manifestation in the Compton energy of individual 
particle self-states. Yet, as so many others, Macken fails to consider that the Planck epoch occurred before, not following 
the so termed “creation event”. We denote as the TBP Gravitation center as the midpoint of the Higgs (false) vacuum 
which manifested the dual nature of the Twin Bipolaron. This, in assigning both a massless Goldstone gauge in the ZPE 
dark energy form of this bipolaron, as well as a mass inducing dark matter form as a fifth fundamental gauge interaction 
and as a derivative from the Higgs Boson. 


Higgs, Dark sector and the Vacuum: From Nambu-Goldstone Bosons to Massive Particles via the 
Hydrodynamics of a Doped Vacuum.: Marco Fedi 
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Figure 7: (A): The Hydrodynamic Vacuum hypothesis of Fedi, on the basis of Toroidal geometry; (B): Nambu-Goldstone 
Bosons converted to massive particles by Higgs mechanis; (C): Simplified representation of a proton as a system of three 
interacting vortex-tori (quarks) in mutual (non-destructive) spin configuration. The gluon flow is represented as the 
exchange of vacuum’s quanta coupled with dark matter particles which directly arises from the interaction of the velocity 
fields of the vortices due to short distance between them. (D): On the left: a vortex line with healing length x, actually a 
vortex tube. On the right: a vortex ring (vortex torus) where v1 is the toroidal velocity, v2 the poloidal velocity and v3 the 
translational velocity of the vortex 


As a further stage in the mass-acquisition process, it is hypothesized that the interaction of the Goldstone boson (phonon) 
with dark matter’s particles, acting as a dopant of the superfluid vacuum, creating a Bose polaron. A superfluid is 
considered in which the doping of particles changes the way the vortices form in the superfluid interaction. The 
interactions are attractive or repulsive forces and occur via the Bernoulli effect. Interestingly, once the superfluid is 
doped, the interactions between two vortices match the mathematical behavior of Coulomb’s law, or of Gauss’s law for 
gravity, (Fig.7). 
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Finally, it is interesting to reflect on the hydrodynamics of torus-vortices put at a very short distance, to also analyze the 
strong interaction. Fig. 7C shows three quarks (with blue, green and red charge, respectively) in a proton, as three torus 
vortices with mutual spin, i.e. in a non-destructive topology, as regards the sense of toroidal rotations (spin %, -%, %). 


That also agrees with Pauli exclusion principle. Thus, let us suppose that two fundamental fermions, e.g. two electrons, 
would annihilate if they got in contact both with spin % or -% but matter-matter (vortex-vortex) annihilation, albeit 
possible according to the hydrodynamics of vortices, would be however avoided by electrostatic repulsion and Pauli 
exclusion principle. As regards the Higgs mechanism, circularly polarized phonons in the superfluid vacuum, playing the 
role of the Nambu Goldstone bosons, can trigger the mass-acquisition process, becoming Bose polarons by coupling with 
particle dark matter, and finally torus-vortices, which fully represent spin as the hydrodynamic ratio of revolutions to 
rotations. The vortices can also produce the fundamental interactions of the Standard Model (which are therefore read 
not as fundamental but as apparent hydrodynamic forces) via the Bernoulli force acting between them, where electric 
charges arise from the topological charges of the vortices, depending on their chirality. Forces can be therefore both 


attractive and repulsive”, (Fig. 3). 


5. The Aether Unit Theory of Thomson and Bourassa 


In their earlier, Thomson and Bourassa, 2006 paper, “A New Foundation for Physics”, Thomson and Bourassa provide a 
coherent and quantified Physics Model (APM), which unites the forces, the Aether (environment), and matter. The 
Aether Physics Model further develops in their book, “Secrets of the Aether”. 


The Aether Unit as a New Foundation of Physics: Thomson et al. 


AETHER UNIT B N 


ahti-proton — = electron 


Reverse 
Time 


i N 


positron— 


> 


Gravitationally 


Repulsive S 
Ayeuoneayariy 


ravitationally 
Attractive 


aaysinday 7 
7 
` aappeany. 


Electromagnetic Dipole Electrostatic Dipole Gravitational Dipole 
E F é ) 


1/2 Spin 1 Spin 2 Spin 
4r? 87? 16x? 


Figure 8: The Aether Unit Theory of Thomson and Bourassa, depicting the dipolar structure; (A): The total Unit shows two 
orthogonal spheres with double loxodromes with four forward spin positions. Toroidal trajectories of time-mirrored parts 
of anti-proton/electron and positron/proton pairs are depicted. A cavity forms between the proton and electron that 
encapsulates dark matter, existing between the Aether units. This encapsulated dark matter becomes the neutrino. The 
cavity that the anti-neutrino confines to, is electromagnetic in nature, due to the strong charge of the electron and proton 
binding; B: Electromagnetic, Electrostatic and Gravitational Dipoles; C: Coulomb constant demonstrates a solid angle of 1 
and the Aether unit shows a solid angle of 1677; D: Illustrates the two charges of the electron, electrostatic charge has the 
solid angle of 1 (tiny yellow sphere in center of light green sphere), while the strong charge has the solid angle of a 
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steradian (projected as the dark green band), this graphic is only for conceptualizing the solid angles and does not 
represent the real shape of an electron; E: Due to the Aether, having five-dimensional space-resonance, the electron shape 
appears as in the loxodrome image. However, since our human perception moves through linear time, the four- 
dimensional perspective of space-time applies. Hence, the electron appears to physically embody “human aspects”, made 
from half spin matter, as a cardioids; F: The various spin modalities at stake; G: Paired charges in the “double toroidal 
geometry”, as used in the Twin-Bipolaron concept. 


A key component of the Aether Physics Model is the mathematically correct Unified Force Theory, which is based upon 
two different manifestations of charges and assumes that all charge is always distributed (squared). We shall provide in 
this paper a more detailed analysis of the Unified Force Theory and show how the predicted relative strengths of the 
forces compare to the Standard Model (SM) predictions. 


There are two distinct manifestations of charges, the electrostatic charge, and the magnetic charge. The electrostatic 
charge is a direct property of the Aether. When primary angular momentum is absorbed into an Aether unit, it acquires 
the electrostatic charge of the electrostatic dipole with which it is associated. Since the electrostatic charge is a property 
of the Aether, it has the same value regardless of whether it is associated with a negative electron or positive proton. The 
electrostatic charge has a spherical angle and one-spin geometry, (Fig.8). 


A positive and negative electrostatic charge resides separately in each half of the Aether unit, (Fig.8), creating the Aether 
electrostatic dipole. In addition to an electrostatic dipole, the Aether unit has four spin positions, one each for the 
electron, antiproton, proton, and positron. When primary angular momentum inhabits any of the spin positions, the 
angular momentum interacts with the conductance of the Aether to produce a magnetic charge. The magnetic charge has 
tubular loxodrome geometry in five dimensions of volume-resonance (three dimensions of length and two dimensions of 
frequency), (Thomson and Bourasso, 2006). 


The two frequency dimensions in volume-resonance are the frequency of forward/backward time and the frequency of 
the right/left spin direction. From their four-dimensional volume-time perspective, the magnetic charge has tubular 
cardioid geometry, which has a surface area mathematically equivalent to toroidal geometry. Since the angular 
momentum producing the magnetic charge only spins in the forward direction of time and either the right or left spin 
direction, the magnetic charge also has half spin. The magnetic charge produces north and south magnetic poles, creating 
the magnetic dipole of the subatomic particle. Compared to the scanned surface of the magnetic charge, the ligamen 
circulatus, which contains the very small mass of the subatomic particle, appears orthogonal to the magnetic charge due 
to its perpendicular motion. 


In the APM, the neutron quantifies as a bound electron and proton, which has captured dark matter between the bound 
magnetic charges (see Fig. 8). The captured angular momentum contributes to the total angular momentum of the 
neutron while it is bound. When the electron and proton bind in a neutron, their north magnetic poles face each other. 
The binding of the neutron occurs both due to the electron and proton's magnetic alignment and the electron and 
proton's electrostatic binding. Both forces work together to produce the neutron. The geometrical differences between 
the two particles create what Einstein called Bremsstrahlung. The magnetic moments of the electron and proton in a 
neutron cause the distance between the electron and proton to vary in length and the angle between strong charges to 
vary. When the two magnetic moments synchronize such that the electron and proton push against each other with 
maximum effect, the distances between the electron and proton separate far enough for the electrostatic bond to break. 
The ratio of the electrostatic charge to magnetic charge is thus the so-called “weak force” or weak interaction. The 
relative strength of the force between the electrostatic and magnetic charges will vary depending on distance, charge 
angles, and charge geometry; hence, the weak interaction will have a great range of values, depending on the conditions. 
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Our comments: The Thomson-Bourassa Aether model follows in the footsteps of many other aether-superfluid models in 
describing the Unified Field of gauge interactions as some background energy matrix in which spacetimes are embedded. 
This then follows the Newtonian concept, that there is a fixed canvas for spacetimes, Minkowski flat or Riemann curved, 
to dynamically interact in. The concept of such an aether-ether is however naturally accommodated in the notion of a 
‘virtual particle-energy’ background often termed the Heisenberg matrix of uncertainty and of Bohr’s wave-particle 
complementarity and the finally in the modular string-membrane duality of the extended M-theory and the nature and 
history of the Twin Bipolaron as a Planck Boson generator. 


However, in our opinion, no introduction of aether units is required, as the interaction of chiral asymmetric colour 
charged particles with their uncharged symmetric counterparts accommodates the two-charge proposal of Thomson and 
Bourassa. Here again, the Thomson-Bourassa model is in harmony with the Twin Bipolaron model in emphasizing the 
importance of angular spin momentum in the cosmology coupled to the Action Law. This aether model is also correct in 
associating the quantum geometry as a manifestation of the Horn Torus volumar as a 3-dimensional surface from the 3- 
sphere, encompassing a 5-dimensional Kaluza-Klein hyperspace continuity, which is expressed not in aether units but in 
Dirichlet branes defining the ‘thickness’ of the 4-dimensional boundary as the quantum gravitational continuity between 
a higher dimensional cosmology and its lower dimensional counterpart in M6bian-Klein bottle continuity. 


5.2. APM Theory Generates Limitations and Open Questions in the Standard Model 


In a more recent elaboration of his theory, Thomson and Bourassa, 2024 a;b, argued the following discussion items: 
Despite its remarkable success in quantifying a wide range of phenomena, the Standard Model has several significant 
limitations and open questions that have motivated the search for new theories in physics. These limitations include: 


1. Gravity: 


Thomson: The Standard Model does not incorporate gravity, one of the four fundamental forces. While the other three 
forces (strong nuclear, weak nuclear, and electromagnetic) are well-described by quantum field theories, gravity, and 
straight-path trajectories are currently best understood through Newton and Kepler’s work, which are classical theories. 
Einstein’s General Relativity adds a small but significant correction to straight-path trajectories. Reconciling Quantum 
Mechanics with General Relativity and developing a quantum theory of gravity remains an open problem. By proposing a 
unified Aether and the concepts of chrono-vibration and the Singularity, the APM aims to address several of the 
limitations of the Standard Model: 


Quantum Gravity: according to APM 


The APM offers a potential framework for reconciling Quantum Mechanics with General Relativity by proposing a 
quantized space structure. This approach involves Karl Schwarzschild’s exact simplification of Einstein’s approximate 
circular deflection angle equation and may provide a path toward developing a quantum theory of gravity. 


Our comments: The Twin Bipolaron (TBP) redefines the APM chrono-vibration as a quantum fluctuation/ bounce of the 
TBP in timespace as a pre-spacetime plenum manifesting the Planck epoch from a 26-dimensional bosonic superstring 
algorithm (of binary self-states in open and closed string vibration patterns) as a 11-dimensional supermembrane. In 
particular this bounce of the Planck boson string unifies quantum mechanics with general relativity in a superposition of 
Planck units ignoring the charge quantum ‘e’ with Stoney units ignoring Planck’s constant h. Quantum gravity therefore 
emerges in this coupling of Planck’s action constant h with Coulomb’s constant ke=1/4mé0 and the coupling of electric 
permittivity £o with magnetic permeability uo in Maxwell’s constant £ouo=1/c? and free space impedance Zo=V([1o/Eo)=1207 
in a context of quantized superconductivity, say the quantum Hall effect h/e?. 
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In using a 5-tiered string class transformation from timespace into an emergent spacetime, the TBP unifies the 
parameters of quantum gravity as the TBP ‘singularity’ as a 2-dimensional surface ‘ringularity’, defined as the Kerr ring or 
EPR wormhole bridge of a Kerr-Newman Black Hole with the Coulomb electropole charge e replaced by a Dirac monopole 
charge e*. Dirac’s magnetopole charge so couples quantum gravity to electromagnetism in its form as a 2-dimensional 
singularity assuming a looplike nature with units of the gravitational parameter GM. The quantization of spacetime in the 
APM model so is required for the TBP parameters, defining the chrono-vibration as the bounce of the Planck length and 
as proportional to the Planck-Stoney grand unification of the gravitational and electromagnetic finestructures in the 
quantization condition of the Coulomb electric charge proportional to the Dirac magnetic charge (e=Valpha.Loptanck.c? 
)<3(2Rec?=e*). 


2. Dark Matter and Dark Energy 


Thomson: The Standard Model does not account for the existence of dark matter and dark energy, which make up 
approximately 95% of the Universe's total mass. Dark matter is considered as non-baryonic matter that interacts 
gravitationally but not electromagnetically. In contrast, dark energy seems to be a mysterious form of energy that drives 
the accelerated expansion of the Universe. The nature and origin of these phenomena remain unknown. 


Dark Matter and Dark Energy: according to APM 


In the APM, dark matter is described as one-dimensional strings of mass that emerge from the Singularity, while dark 
energy (G-force) is a fundamental reciprocal force that arises from the Singularity and interacts with the magnetic charge 
to create the Aether units. By incorporating these entities as fundamental aspects of the model, the APM offers a novel 
perspective on the nature and origin of these mysterious phenomena. 


Our comment: The Twin Bipolaron describes dark matter as a 2-dimensional membrane as the Kerr-Newman-Weyl 
wormhole loop manifesting as a fifth elementary interaction in energy coupled to the quantum gravitational finestructure 
unification. As a derivative from the scalar Higgs boson, the TBP quantum spin induces the Higgs mass induction as a 
primordial scalar di-neutron form (Gamow ylem neutronium). The dark matter TBP so couples gravitationally to the 
universes’ mass content from its Higgs boson origins; but also couples electromagnetically as a dark energy agency to a 
massless cosmology (anti de Sitter topological spacetime 


3. Matter-Antimatter Asymmetry: 


Thomson: The Standard Model does not explain the observed matter-antimatter asymmetry in the Universe. According to 
the Big Bang theory, equal amounts of matter and antimatter should have been created in the early Universe. However, 
observations show that the Universe is dominated by matter, with little to no antimatter present. The Standard Model 
lacks a mechanism to explain this asymmetry. 


Matter-Antimatter Asymmetry: according to APM 


Like the Standard Model, the Aether Physics Model expects equal distributions of matter and antimatter. The model 
suggests that the asymmetry may be related to the eternal and infinite nature of the Universe. Given long durations, 
matter replicates itself while expanding space, thus creating large groupings of either matter or antimatter while matter 
and antimatter repel each other. In an eternal Universe, matter and antimatter push each other beyond visible 
boundaries. 


Our comment: The Twin Bipolaron clarifies the matter-antimatter asymmetry through its gauge Goldstone boson 
interaction in the unified field properties of the five elementary interactions and including the dark matter gauge form of 
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the TBP. Before gravity became the covariant long-range gauge for the electromagnetic long-range interaction the 
timespace (algorithm defined) equilibrium was between the long-range radiation gauge and its long-rang antiradiation 
mirror as a generic supersymmetry. The breaking of this super-symmetry, effected by opposing quantum spins aligning in 
parallel; necessitated a 2-spin gauge to rebalance the quantum spin acceleration/violation. This broken supersymmetry 
then introduced the short-range nuclear interaction gauges in a finitized/truncated spacetime and enabled the mass 
induction of the Higgs mechanism to emerge in the unified field of the TBP gauges as transformed Planck string classes in 
a background independent quantized spacetime. This spacetime is defined in 2-dimensional loops allowing quantization 
modes and vibration patterns in both photonic/phonon and inertial mass induced eigenstates. 


The eternal universe of APM so is described by the TBP model as the pre-spacetime timespace of the algorithmic origin of 
the physicalized cosmology and before any short-range gauge interaction existed. The antimatter form becomes naturally 
suppressed in the finite cosmology of the unified field of the TBP; because the supersymmetry breaking by the 
antiradiation gauge necessitated the birth of gravity and with it the introduction of the Higgs mass induction and the 
introduction of the short-range nuclear gauges. 


4. Neutrino Masses 


Thomson: The Standard Model initially assumed that neutrinos, a type of elementary particle, were massless. 
Experimental evidence has shown that neutrinos, initially assumed to be massless in the Standard Model of particle 
physics, actually possess small but non-zero masses (Ferreira et al., 2023 11 ). The Standard Model does not provide a 
natural explanation for the existence and smallness of neutrino masses, requiring extensions or modifications to the 
theory. 


Our comment: The Twin Bipolaron describes a unified field where a scalar Higgs (anti)neutrino can couple to massless 
Dirac (anti)neutrinos and inertial Majorana (anti)neutrinos. The electron and muon (anti)neutrinos so are defined as 
massless in Dirac form but as inertial in Majorana form. The Higgs (anti)neutrino couples to the Tau (anti)neutrino which 
so has a different quantum geometric template than the electron and muon (anti)neutrinos. 


5. Hierarchy Problem: 


Thomson: The Standard Model faces a significant challenge known as the hierarchy problem, which arises from the vast 
disparity between the strengths of the weak force and gravity. This issue becomes particularly pronounced when 
considering quantum corrections to the Higgs boson, a vital component of the Standard Model responsible for imparting 
mass to other particles. The theory predicts that the Higgs boson should have a mass much larger than what is 
experimentally observed, leading to a discrepancy that necessitates fine-tuning the model's parameters Jian et al. (2020 
12 ). The hierarchy problem highlights a fundamental tension within the Standard Model, as it struggles to reconcile the 
behavior of particles at the quantum level with the gravitational interactions described by General Relativity. The 
discrepancy in the expected and observed mass of the Higgs boson underscores the need for adjustments to the theory to 
address this issue effectively. Physicists have explored various avenues to mitigate the hierarchy problem, with some 
proposing extensions to the Standard Model that introduce new particles or interactions to alleviate the fine-tuning 
required to maintain consistency with experimental data (Frandsen et al., 2010 ). 


Our comment: The Twin Bipolaron clarifies the hierarchy problem in its nature as a Gravitation Center (TBPGC) defined as 
the Weyl wormhole ringularity and characterized in its dark matter form as the Dirac monopole charge identical in 
unitization to the gravitational parameter GM=%ReurvC? ,proportional to the universal Schwarzschild metric. The Planck- 
Stoney finestructure unification crystallizes the mass spectrum for the Dirac monopole to range from 2.7x101® GeV to 
81x101* GeV and so spanning the Grand Unification (GUT) energy range of the Planck epoch and the five superstring class 
transformation (the GUT monopole being the first string class transition from Planck string class | to monopole string class 
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IIB). The quantum gravitational nature of then TBP and the TBPGC so unifies the long-range classical gravitation of the 
curved spacetime with the curved spacetime of the short-range quantum gravitation in the TBPGC. 


6. Arbitrary Parameters: 


Thomson: The Standard Model of particle physics contains several parameters, such as particle masses and coupling 
constants, that lack theoretical justification and must be determined experimentally (Hansson, 2012). These parameters 
are not derived from the theory; input values are adjusted to match experimental observations. This reliance on empirical 
inputs raises questions about the fundamental nature of the Standard Model and its completeness as a description of 
reality. The presence of these parameters in the Standard Model suggests that the theory may need to provide a 
fundamental or complete understanding of the underlying principles governing particle interactions. The need to fine- 
tune these parameters to match experimental data indicates that the model may be an effective description of on the 
origin of elementary particle masses Hansson, ,2012, see also Frandsen et al., 2010. 


Fourth lepton family is natural in technicolor. Physical Review “A seesaw-like mechanism for the neutrino in the presence 
of a minimal length space-time”, of Fereira et al., 2023, describes particle behavior within a certain range but lacks a 
deeper explanation for the values of these parameters (Hansson, 2012). The existence of these parameters in the 
Standard Model has prompted many physicists to question whether there might be a more fundamental theory that can 
elucidate the origins of these values and provide a more coherent and predictive framework for particle physics. The 
search for such a theory is motivated by the desire to move beyond the ad hoc nature of the Standard Model's 
parameterization and uncover a more fundamental description of the constituents of the Universe. 


Our comment: The Twin Bipolaron characterizes the particle masses and related parameters in its emergence as a 2- 
dimensional GM ringularity defining spacetime from its timespace origins. 


7. Unification of Forces: 


Thomson: The Standard Model of particle physics successfully describes the strong nuclear, weak nuclear, and 
electromagnetic forces; however, it does not provide a unified framework that encompasses all three forces. This 
limitation has led many physicists to seek a single, comprehensive theory that can unify all fundamental forces, including 
gravity, at the highest energies. Grand Unified Theories (GUTs) and theories beyond the Standard Model, such as 
Supersymmetry and String theory, have been proposed to address this issue (Escultura, 2018). The quest for a unified 
theory to explain all fundamental forces under a single framework has been a longstanding goal in theoretical physics. 
Grand Unified Theories (GUTs) aim to unify the strong nuclear, weak nuclear, and electromagnetic forces into a single 
force at high energies, providing a more coherent description of particle interactions (Escultura, 2018). These theories 
offer a potential pathway to understanding the fundamental forces of nature within a unified framework. Supersymmetry 
and string theory represent extensions beyond the Standard Model that attempt to unify all fundamental forces, 
including gravity, at the highest energies (Roček, 2007 ). Supersymmetry posits a symmetry between particles with 
different spin quantum numbers, offering a potential solution to the hierarchy problem and paving the way for a more 
unified description of particle physics (Roček, 2007). String theory, conversely, proposes that fundamental particles are 
not point-like but rather tiny strings vibrating at different frequencies, providing a framework that unifies Quantum 
Mechanics and General Relativity (Witten, 1995). Pursuing a unified theory that can encompass all fundamental forces, 
including gravity, is driven by the desire for a more complete and elegant description of the universe. These limitations 
and open questions have driven the development of new theories and models in physics, such as the Aether Physics 
Model (APM), which aims to provide a more comprehensive and fundamental description of the Universe. By addressing 
these issues and offering novel perspectives on the nature of space, time, matter, and energy, the APM and other 
theories beyond the Standard Model seek to push the boundaries of our understanding and pave the way for discoveries 
in physics. 
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Unification of Forces: according to APM 


The APM proposes a unified description of the fundamental forces, including gravity, as emergent properties of the 
interactions between G-force and the mass and charge dimensions. By describing all forces and particles as arising from a 
single, unified G-force within ubiquitous Aether, the APM aims to provide a more fundamental and comprehensive 
understanding of the Universe. While the APM is still a developing theory and requires further theoretical and experiment 


Our Comments: The Twin Bipolaron theory fine-tunes the generalized propositions of the APM model in describing the 
detailed emergence of the fine-structures coupling classical electromagnetism to classical gravitation by the introduction 
of quantum gravity as the ‘looped’ singularity as a ringularity. The unified G-force of APM so is sufficiently explored in the 
TBPGC without the introduction of aether units. The aether of APM reduces to the ZPE field of quantum field theory and 
as characterised by the dark energy form of the TBP; the latter descriptive of a 5-tiered unified gauge field whose ‘single’ 
ubiquitous nature (as a G-force) derives from the original radiation-antiradiation quantum spin/acceleration gauge of the 
pre-spacetime in timespace. 


6. The Cosmos Creation and Physics Concept of Thomas McKernon 


Matter-Antimatter Asymmetry and the Genesis of the Universe 


McKernon, 2024, critiques the limitations of the standard model of physics in reconciling quantum mechanics with 
general relativity. He attributes the universe's dominance of matter over antimatter to the breaking of charge-parity (CP) 
symmetry within nucleons. This asymmetry, caused by interactions between centripetal (dielectric) and centrifugal 
(magnetic) vortices, creates conditions favoring the survival of matter. The dielectric vacuum, conceptualized as a 
reservoir of low entropy and high potential energy, is central to the genesis of the material universe. It acts as a medium 
where primordial perturbations gave rise to protons, forming the foundation of observable matter. 


The Dielectric Vacuum and Its Geometrical Framework 


The dielectric vacuum is theorized as a medium populated by etherons—particles that are foundational yet unobservable. 
This medium supports particle creation and serves as a "lattice" for energy storage. McKernon aligns this concept with 
Fibonacci's golden ratio, which he identifies in various natural systems, from molecular structures to cosmic formations. 
The hydrogen molecule's double-tetrahedron topology and methane’s dodecahedron structure create hexagonal and 
pentagonal patterns, observable in planetary atmospheres like Saturn's hexagonal storms. These geometrical principles 
extend to the quantum scale, where particles like electrons emerge from the dielectric vacuum's structured lattice 
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Figure 9: Left: The Ankh was an Egyptian hieroglyph which represented the “Key of Life”, showing that the Model G 
reaction pathways are superimposed on the Ankh; Middle: Cross Sectional View of the Double Torsional Hyper-Trochoid. 
The yellow horizontal disc is the Zero-null Dielectric Fulcrum. Right: Fibonacci type of wave termination ( adapted from 
McKernon, 2024). 


Emergent Mass, Gravity, and Universal Constants 


Mass, gravity, and energy fields are described as emergent properties of the dielectric vacuum. This framework 
incorporates Verlinde’s,2010;2016, theories on gravity as an entropic force and insights from loop quantum gravity. 
McKernon emphasizes the dynamic creation and annihilation of subatomic particles—interactions governed by Fibonacci 
harmonic patterns. Energy transfer processes are modeled using damping equations where the golden ratio (phi) serves 
as an eigenvector, stabilizing waveforms within nested harmonic structures. This mechanism explains the coherence of 
particle waveforms despite entropic decay, linking fundamental constants like the Compton frequency to the lattice 
dynamics of the vacuum. 


Biological Parallels and Energy Systems 


Hydrogen bonds, central to DNA and protein stability, mirror the quantum energy dynamics of the dielectric vacuum. 
DNA's double helix, stabilized by hydrogen bonding, enables replication through dipole interactions that align with energy 
storage patterns found in water. Water, making up 70-80% of living organisms, exemplifies a medium where entropy, 
energy, and information are tightly interconnected. This reflects a universal process where life’s biochemical functions 
arise from energy stored in dielectric vacuum lattice structures. McKernon also highlights the role of the dielectric 
medium in supporting the regeneration of living systems, counteracting entropic decay. 


Quantum Propagation and Technological Applications 


The text introduces longitudinal waves, or "Tesla waves," which propagate with field gradients aligned parallel to their 
motion, unlike Maxwellian transverse waves. These waves offer the potential for faster-than-light (FTL) communication, 
bypassing traditional constraints. Practical applications include manipulating vacuum energy to develop advanced 
technologies like high-temperature superconductors, solid-state lasers, and propulsion systems capable of bending 
spacetime. These innovations align with the broader framework of dielectric vacuum lattice structures, which could 
revolutionize energy transmission and particle manipulation. 


The Dark Universe and Multi-Dimensionality 


Dark matter and dark energy are attributed to interactions in incommensurable dimensions, invisible to conventional 
observation. These dimensions, described within string theory and M-theory, host additional branes and particles, 
potentially explaining unobservable energy dynamics. The dielectric vacuum’s lattice structure acts as a bridge between 
these dimensions and observable reality. McKernon postulates that these structures store energy, enabling interactions 
that may manifest as dark matter particles. These concepts challenge traditional physics, suggesting a multi-dimensional 
cosmos accessible through higher understanding. 


Harmonics, Spirituality, and Consciousness 


McKernon draws connections between quantum physics and human consciousness. The pineal gland, composed of 
rhomboidal crystals, is described as a dielectric antenna capable of interacting with higher-dimensional spaces. Tibetan 
meditation practices, involving 40 Hz gamma wave modulations, are cited as examples of human access to these 
dimensions. The "phi harmonics" within the pineal gland’s structure align with the universal golden ratio, linking the 
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quantum and cosmic scales. McKernon extends this idea to near-death experiences, where DMT release enables 
consciousness to transition to higher-dimensional realms, highlighting the metaphysical implications of his theories (see 
also Meijer,2024). 


Visualisation of the 4th Spatial Dimension 
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Figure 10: Model for a 4” spatial dimension, implying a 5D spacetime including time 


Future Implications and Cosmic Evolution 


McKernon theorizes that the universe evolves through continuous regeneration, counteracting entropy with the energy 
stored in dielectric vacuum lattices. This mechanism ensures the persistence of matter and energy patterns, creating a 
dynamic balance between creation and decay. He proposes that the observable universe, accounting for only 5% of the 
cosmos, is complemented by 95% dark matter and energy, which interact through unseen dimensions. Understanding 
these processes could unlock revolutionary advancements in physics, from creating artificial black holes to manipulating 
spacetime for interdimensional exploration. 


Fibonacci’s Golden Ratio related to Music 


The author postulates that in Music, the Golden Mean is used as a natural way of managing divisions of time. For 
example, the famous composer Bela Bartok used the Golden Mean to write the well-known composition, “Music for 
Strings, Percussion and Celesta” in which the significant music events occurred in bar numbers related to the numbers in 
the Fibonacci sequence. On the Piano, the Octaves consist of thirteen keys, eight white and five black keys and then 
repeating which makeup the Chromatic scale. The series of related frequency combinations sound more pleasing to the 
ear because there are multiple overtones working together to make the music more interesting than just one playing one 
note. It is also noted that a songs climax or where a song changes significantly often occurs at the “Phi” point of 162 Hz 
which is determined by multiplying the number of measures by .618, the Silver mean; (1/1.618). Interestingly enough, 
that formulas have been developed to determine where in a song the bridge or significant point in the musical piece 
occurs. Furthermore, the highly sought-after violins constructed by Antonio Stradivari were designed around the Golden 
Ratio, as well as the design of some saxophones and clarinets, see also: “Time is a Logarithmic spiral” (M. Rodin). 
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Our Comments: At first sight, the work of Tom McKernon seems not fully compatible with our Twin Bipolaron proposal, 
although he nicely seeks to bring the Phi harmonics into contemporary physics. The TBP model does this too of course, 
but ina more self-consistent and mainstream aligned manner. Apart from this part of his book, which we can support, 
McKernon seems a typical aether theorist, since he largely rejects the standard models of physics, built on a history of 
three millennia. 


His geometry is sound and we actually like his overall philosophy. Photons may carry a mass equivalent (see our Wheeler 
paper) where frequency equals f = mc?/h coupled to photon momentum defining then wavelength of a mass carrying 
particle in wavelength A=h/mv, in the de Broglie wave mechanics and wave-particle duality. de Broglie then introduces 
phase velocity distinguished from the group velocity of the particle mass m and velocity v<c. This is the simple equation 
Vphase = wavelength x frequency = Af = hmc2/hmVegroup = C7/Veroup > c for all Vgroup < c. Here then you find the superluminal 
expansion of the TBP at the Weyl wormhole ringularity we have termed the inflaton and as a part of the GUT models. 


The dimensionless acceleration ratio manifested a dimensionless curvature ratio in the form of two black holes (say a 
mother mass Muubble and a daughter mass Msarkar). From those proportionalities, the 'missing mass' effects of both dark 
matter and dark energy emerged. This is just one example of where McKernan’s cosmology and physics seeks to modify 
the standard models with novel concepts, such as 'tired light' continuous creation (partially supported in the dark matter 
saturation coordinates in the TBP model) and in using other debated concepts of the scientific literature and history. So 
we can support McKernon's, 2024, description of the Phi- harmonics; which are intrinsically linked to the fine-structure 
unifications, also in relation to the Acoustic Quantum Code hypothesis. 


6. Relation of the Twin-Bipolaron model with Dark Energy and Dark Matter in the light of the 
Information/Matter/Energy Theories 


In this section, we develop thoughts about the relation between Information, Dark Energy and Gravity. This is also an item 
earlier brought in by Verlinde, Amsterdam, (Verlinde, 2015; 2018). Some time ago, Vopson claimed the 
mass/energy/information equivalence conjecture Vopson, 2019; 2020; 2021). He pointed out that Landauer’s principle 
formulated in 1961 states that logical irreversibility implies physical irreversibility and demonstrated that information is 
physical. The author claimed to have formulated a new principle of mass-energy-information equivalence proposing that 
a bit of information is not just physical, as demonstrated by others, but it has a finite and quantifiable mass while it stores 
information. In this framework, Vopson showed that the mass of a bit of information at room temperature (300K) is 3.19 
x 10° kg. This mass—energy—information equivalence principle, as was then used to calculate the information content of 
the observable matter in the universe was estimated in 2021, (Fig.11). 


The theory represents two important conjectures, called the information conjectures. Combining information theory and 
physical principles of thermodynamics, these theoretical proposals made specific predictions about the mass of 
information as well as the most probable information content per elementary particle. Indeed, the information capacity 
of the universe has been a topic of great debate since the 1970s and continues to stimulate multiple branches of physics 
research. Here, they used Shannon’s information theory to estimate the amount of encoded information in all the visible 
matter in the universe. This was achieved by deriving a detailed formula estimating the total number of particles in the 
observable universe, known as the Eddington number, and by estimating the amount of information stored by each 
particle about itself. The team determined that each particle in the observable universe contains 1.509 bits of information 
and there are ~6 x 10 ®° bits of information stored in all the matter particles of the observable universe. When an 
electron—positron annihilates, in addition to the two 511 keV gamma photons resulting from the conversion of their rest 
masses into energy, they predict that two additional low energy photons should be detected, resulting from their 
information content erasure. At room temperature, a positron—electron annihilation should produce two ~50 um 
wavelength infrared photons due to the information erasure. 
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The Mass/ Energy /Information Equivalence Conjecture 


The Fabric of Reality is based on three aspects of 
universal substance, that exhibit mutual transitions 
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Figure 11: The relation between the three building blocks of Nature: Energy, Matter (mass) and Information with mutual 
relations 


Of note, a similar Mass/Energy/Information equivalence concept was already published more than 10 years ago Meijer 
2012;2013). Some month ago, Vopson frankly confirmed the striking congruence of our mutual ideas (personal 
communication). Now, if our Twin Bipolaron concept includes Matter/Anti-matter (Positron/ Anti-Proton annihilation, see 
Fig.2 and 3), each annihilation event produces two photons or phonons (Vopson,2019). The formation of our quasi- 
particles (Polarons) is therefore a sort of self-sustaining process by the continuous generation of such bosons. Now, we 
arrive at the still open question in physics, on the very nature of Dark Energy and Dark Matter, as earlier addressed in our 
Twin-Bipolaron scheme. Would it be possible that the depicted Dark Energy in fact represents equivalent Information? 
Since photons/phonons are information carriers, the phonon part of the polarons may represent Information perse, while 
the combination of phonons with fermions such as electrons and protons may in fact reflect Dark Matter. This idea may 
be supported by the huge amounts of protium, being protons circled by electrons (in fact a precursor of hydrogen without 
the neutron) , in the cosmos. This then would add to Verlinde’s theory that gravity is related to the displacement of 
information and Dark Matter can be conceived as information. So, Dark energy and Dark matter could just be forms of 
information, that can be described in particle form by our Twin-Bipolaron model. 


Comments: The discussion of Vopson is very interesting and may provide a pointer to the present time in the planetary 
history ready for a substantiate paradigm shift. We are basically in full agreement with Verlinde and Wheeler and the 
convergence of their cosmologies with the grander view of physics and existence based on a reformulation of physicalized 
and particularised consciousness as a self-simulation. 


To address some particulars; the pair-annihilation of matter-antimatter or quark-antiquark couplings does redefine the 
‘virtuality’ background as we have described in our recent papers and simply revisits the pre-spacetime radiation-anti- 
radiation monopolar supersymmetry, which created the templates for matter and antimatter in the first place from first 
principles. These are the QCD colour-anti-colour triplets described earlier. 


The quasi-particles so become an emergent effect of the Twin-Bipolaron (TBP), as a mass induction from the massive Higgs 
Boson from its Goldstone massless gauge precursor. Meijer termed this protium and Bermanseder calls it ylemic 
dineutron matter from Gamow’s neutronium, yet It is the same thing. Now the ‘continuous’ matter creation of Hoyle and 
also Dirac relates to exactly this ‘mass discrepancy’ modelled as Dark Matter and Dark Energy, as we have intuited in the 
TBP-concept and monopole derived Gravitation Center model. So yes indeed, the polaron bosons are continuously 
created in the pair annihilation-creation modality, keeping the overall energy balance in the universe in an overall 
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‘consciousness’ evolution. Just as John Wheeler proposed in his ‘Atom of Information’ linked to the self-simulation of the 
creator-creation duality mirrored in the supermembrane aka TBP definitions. 


Cosmologically, the ‘consciousness evolution’ as a ‘Universal Spacetime Awareness’ is thereby made manifest in the self- 
loop interaction between black holes as information sinks, coupled to white (quasar or AGN) holes as information sources 
recycling and transforming information content as the five fundamental gauge interactions descriptive of all of physics. 
This in our view is the core novelty in the recent JWST paper (Bermanseder and Meijer, 2024a; b). 


With regard to the hydrogen-neutron coupling mentioned above: it is well understood, that atomic hydrogen required a 
much cooler universe to manifest and that the proton-electron coupling became an effect of the primordial neutron 
decay and so became the weak nuclear interaction parameters manifesting some 20 minutes into the birth of the 
universe. Therefore, protium as protons circled by electrons describes the universe cooled to about 3000 Kelvin and a 
time of about 380,000 to 1 million years (in attenuation factor of the natural exponent e in entropy definitions InN=1) 
after the creation event of the physicalisation of the wormhole TBP. Rather, the TBP manifested its ZPE-DE form as the 
scalar Higgs Boson at the birth of spacetime and its Dark Matter form a fraction of a second later in the twin or dual 
manifestation as the left-handed Dark Matter photon, we have called the Restmass Photon, (or RMP), as the quantum of 
consciousness in the monopolar quantum gravitational fifth elementary interaction. 


Verlinde’s (2010;2016), ‘information displacement’ and his emphasis on the thermodynamic entropy so indeed relates to 
the duality coupling of the TBP in the form of a temperature gradient quantum entangling micro-black holes with all black 
holes (especially Mother Strominger ‘extremal black holes’). As the ylemic-protium temperature is inversely related to the 
CBBR temperature, the information- based universe utilizes its own quantum entanglement in the global unification of a 
background independent energy matrix and a mass evolution supplementing the baryonic matter with dark matter and a 
dark energy descriptive of the overall energy balance described as the initial- and boundary conditions of the TBP. 
Verlinde’s model is fully validated in the form of gravitational acceleration related to the Friedmann equations and the 
Hubble law of becoming the core ingredient for dark matter and its coupling to the dual temperature manifesto of a 
multidimensional cosmology. Furthermore, Verlinde has also recognized that string-membrane theory is built on 
information as quantum effect and something we have extended in our revisiting of (Witten, 2015) M-theory not 
requiring supergravity and its associated supersymmetry ‘zoo of fermionic bosons or bosonic fermions’. 


A further derivation as to a mass equivalence, say as stated in Vopson’s 2019, papers in Eq.6 mbit =keT.In2/c? ~ 108 at 
room temperature of 300K relates in an elegant way to the TBP. Simply using the Bipolaron history from timespace into 
spacetime as a parameter, linking the information universe without mass to the information universe with mass to derive 
the TBP transformation from the Planck boson energy state to the TBP energy state. As modular duality in string theory 
defines the inversion property of the basic physical parameter as unitized such as the maximized frequency self-state of 
the DE/ZPE Bipolaron. This, being identical to its time instantaneity of toesp=1/foesp as the minimized frequency eigenstate 
in the product fpesp.toesp=1, the product of the DEBP and the DMBP will likewise eliminate the temperature dependency of 
the Mbit as an actual independent mass eigenvalue. 


As a consequence, equating bit mass as actual mass equivalent for information is not justified in the application of 
modular duality and the twin nature of the TBP; but the information equivalence as energy remains valid if this energy 
becomes defined as ‘physicalized consciousness’ manifesting said modular duality as the self-referential feed-back loops 
proposed by Wheeler and Verlinde. This information as energy identification however illuminates the nature of dark 
matter and dark energy in the greater cosmological context of the synergy between the Twin Bipolaron and the extended 
concepts of 11-dimensional M-theory. 
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Final Notes: 


Most theories containing gravitons suffer from severe problems. Attempts to extend the Standard Model or other 
quantum field theories by adding gravitons run into serious theoretical difficulties at energies close to or above the Planck 
scale. This is because of infinities arising due to quantum effects; technically, gravitation is not renormalizable. Since 
classical general relativity and quantum mechanics seem to be incompatible with such energies, from a theoretical point 
of view, this situation is not tenable. One possible solution is to replace particles with strings. String theories are quantum 
theories of gravity in the sense that they reduce to classical general relativity plus field theory at low energies, but are 
fully quantum mechanical, contain a graviton, and are thought to be mathematically consistent. 


The entire TBP model, is based on the charge interactions between Maxwell's electromagnetism of Coulomb charges 
coupled (via the TBP) to Dirac's magnetic monopole charges. In the SM there is lacking explanation of “cosmic fine- 
tuning “ or better, the integral role of probabilistic significance intervals. Yet, the natural constants derive from the 
Genesis of Bosons as the pre-defined Twin Bipolaron. Bermanseder, 2015, has published an algorithm showing how those 
fundamental constants emerge from the ‘sacred quantum geometry’ in the Pythagoras-Fibonacci mathematics, as 
related to discrete values of natural constants. Gravity is created from the broken super-symmetry in the self-interaction 
of the ZPE-Dark Energy Bipolaron. The DE-BP then is twinned as a Twin Bipolaron in the described wavefunction of the 
TBP across the TBPGC {EpetsexEpmtep=Epsxe*=1}. The spin-mass induction then allows the DM-TBP to emerge as the 
twinned form of the ZPE-TBP of the electromagnetic monopolar gauge. Of course in crystallizing the quasi-particular 
nature of the DM-TBP we are very well justified to rename the graviton gauge as a gravitone gauge, emphasizing the 
quasi-particular phonon characteristic of the phonon as a longitudinal medium dependent gauge and elementary 
interaction. 


Spacetime Dimensions. Now we have elucidated the TBP concept in the membrane context, because the 4D-5D 
dimensional transition and as the 'thickness' of a 2-dimensional area extension in 11D M-theory is physically equivalent to 
5D Kaluza-Klein transition. The difference being a 6D Calabi-Yau manifold or a 7D Twistor space of Penrose, also related 
to Joyce manifolds in 7D. They are all membrane-area dimensions, such as the Minkowski-Kaluza-Klein dimensional 
extension requires. The Riemann hypersphere as Poincare's Complex sphere in the Poincare conjecture then becomes the 
major reconfiguration of the quantized spacetime structure in 'opening' up a 4th space dimension for the 5D spacetime 
matrix we both introduce as central to the TBPGC concept. Recall that the Riemann hypersphere defines the volume of 
the Horn torus as a 3D surface in the Pappus theorem , this 3D surface being the derivative of a 4D volume in the 3-ball. 


Unified field. One might ask as to where the weak interaction vector bosons are in the unified field. They are derivatives 
of the HB-Anti-HB coupling, the matter weakon W- carrying a YCM[1} quantum geometric template coupled to MCY[-1] 
for the W+ of antimatter agency. Suppressing a 50-50 matter-antimatter distribution from the creation event defining 
the TBPGC takes the form of the Weak Nuclear Interaction exchanging its gauge ‘virtuality’ with that of the W-[1] gauge 
‘virtuality’. This in effect substitutes a potential Anti-EMR (recall photons are believed to always be of Majorana and not 
Dirac form of distinct self- and anti-states such as neutrino and anti-neutrino) with a Matter-Antimatter Dirac distinction. 
Now as antimatter is present in the TBPGC in spacetime manifestation, but anti-EMR is not; the unified field suppresses 
the anti-HB[O] and the anti-DMTBP[1] in its MMCCYY[O] template. The requirement for the Higgs mass-spin induction so 
crystallizes in the unified field to allow space-time to carry inertia in mass carrying constituents like elementary particles 
as energy equivalents in the gluon chromodynamical defined short-range nuclear interaction fields. 


The relevance of torus geometry for our concepts has been treated in various earlier publication,(Meijer and Geesink, 
2017, Meijer, 2023), in relation to bi-spiral energy trajectories that return to their origin, also enabling a 4D to 5D 
transitions (see also Fig. 1-3). Geometrically, the extra fifth dimension can be viewed as the circle group U(1), which 
corresponds to the formulation of the electromagnetic theory as a gauge theory with gauge group U(1). The development 
of quantum theory on a torus has a long history, and can be traced back to the 1920s, with the attempts by Nordström, 
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Kaluza and Klein to define a fourth spatial dimension with a finite size, being curved in the form of a torus, such that 
Einstein and Maxwell equations would be unified. The toroidal quantum-field theory provides the basis for a consistent 
approach of spontaneous symmetry breaking driven by both temperature and spatial boundaries. The Casimir effect was 
also studied taking the electromagnetic and Dirac field on a torus. 

As a final application, effects of extra spatial dimensions were addressed, by developing a quantum electrodynamics in a 
five-dimensional space-time, where the fifth-dimension is compactified on a torus. Four-fermion interaction is also 
employed in phenomenological approaches for particle physics, and have been formulated on a torus. Another 
application of the toroidal quantum field theory is the Casimir effect. As first analyzed by Casimir vacuum fluctuations of 
the electromagnetic field confined between two conducting plates with separation L give rise to an attractive force 
between the plates. Many aspects of the Casimir effect have been analyzed by studying fluctuations on the vacuum of a 
field theory, compactified on a torus, (Khanna et al., 2024). 
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dimensions required beyond the 5-D spacetime assumed by us, as well as the string configuration itself, cannot be tested 
directly using present CERN type of facilities, rendering the theory a foremost mathematical based conjecture. The SO(32) 
heterotic string theory seems most compatible with our TBP concept. Figure 12 Right:: Double rotational holo-flux of 
information, according to a toroidal geometric model, showing two intermingling wave trajectories with each having 
diverging and converging energy modalities that reflect the generation and compression of information seen as being 
related to Dark Energy and Gravity forces respectively. These can also be envisioned as entropic and negentropic energy 
forces. Each wave arrives at the intrinsic boundary of divergent and convergent energy(information) flow and 
subsequently returns to its origin in the Torus singularity core (red dot). Here, via quaternionic (inside to outside Mobius 
ring/ Klein bottle) transition opening to a 5-D domain and return to 4D is allowed. The 5D dimension is by some regarded 
as a superfluid quantum space, representing a sub-Planckian (primordial) domain in which the zero-point energy (ZPE) 
field is a transition zone to the 4-D world we know. The 5-D domain bears discrete sets of 12 harmonic EMF frequencies 
(Generalized Music Code) that are supposed to act as pilot-waves guiding electron and proton particles (polaron quasi 
particles) in the fabric of reality. Note that, from the perspective of the supposed 5-D superfluid sub-quantum space (to be 
regarded as a homogenous manifold), the torus operator is created in the process of symmetry breaking from the 5-D 
phase-space to our 4-D reality, (see middle red arrow). Bosonic and Fermionic elementary particles/waves trajectories are 
positioned as fiber bundles progressing at the surface and inner core of the torus. Vortex and Anti-Vortices are formed as 
open strings, close to the transition points of positive and negative curvature (four red circles, see also inset right below, at 
the boundary showing an infinity aspect. This curvature aspect accommodates the Relativistic interpretation of spacetime 
physics. Hypothesis: gravitational waves that origin from the 5D space appear as open strings/vortices at the top and 
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bottom of the toroidal geometry, depicted as left and right rotating (anti)- vortices close to the small curvature transition 
regions. They give rise to emission of (entangled)Polarons that are conceived as Gravity carriers/Gravitons. A 
singularity/Infinity aspect of the torus is located at the center of the torus (red point) that, via quaternionic transition can 
open to 5D spacetime. White- and black hole transition process (white and black circles) is located between the singularity 
and vortex structures and was earlier supposed to represent the bouncing aspect of a cyclic model of the Universe. The 
entire boundary of the surface of the torus is seen as the event horizon information modality. 


Furthermore, the emerging research field of toroidal electrodynamics has been attracting growing interest since the 
experimental observation of the oscillating toroidal dipole in 2010 and dynamic electromagnetic anapoles in 2013. This 
has been stimulated by the intriguing electromagnetic properties of toroidal dipoles, such as odd space and time 
symmetry, complementarity to the electric and magnetic dipoles and predictions of their involvement in non-reciprocal 
electromagnetic interactions. Furthermore, dynamic anapoles, co-located non-radiating configurations of oscillating 
electric and toroidal dipoles now attract growing interest as a vehicle for high quality resonant devices, quantum qubits 
and even reservoirs of dark energy (Zdagkas et al.2023). 


Relevance of String theories. We postulated that super-symmetry, believed to be a necessary part of string theory, 
becomes unnecessary as does a 11-dimensional supergravity, (Fig. 12). Many string skeptics confuse Loop-Quantum- 
Gravity, which naturally quantizes spacetime in Planck parameters, with superstring theory in 10 dimensions which do not 
quantize spacetime. However, we pointed out that the 10D-11D extension of string theory to M-theory becomes 
analogous to Kaluza-Klein-Wong 5D-4D cosmology at the core of our work on toroidal topology. This is the meaning of 6D 
Calabi-Yau manifolds super-connecting Smolin's Loop network the 4D background fixed/independent Minkowski 
spacetime metric to the 10D superstring metric to manifest the 5D-11D membrane spacetime of the TBPGC. 


10D superstrings are background dependent, whilst 11D supermembranes are not. Then the secret of M-theory is the 
Mirror duality of the 11‘ dimension as the surface area of the holographic principle in the AdS-CFT conjecture creating a 
point particle space-time without gravitation on the surface of a Black Hole cosmology, but containing gravity with a 
gauge graviton, is redefined as a quasi-particular gravitone in a longitudinal acoustic form of propagation as the volume of 
the Black Hole. The event horizon then is mirrored from the surface containing the volume into the ‘singularity’ as a 
wormhole ringularity to become the midpoint of the TBPGC as the singularity connecting Quantum Mechanics to General 
Relativity. This mirror symmetry, as a modular duality, solves the many problems in conventional standard models in both 
particle physics and cosmology. 


Annihilation. A gamma ray of sufficient energy can produce a electron-positron pair and that pair annihilation stems from 
the merger of matter and antimatter which are different in their Coulomb charge, but of equal mass. But what is the 
quantum geometry of pair-annihilation? How exactly do two photons emerge from the positron-electron annihilation? 
Our TBP model, in regard to pair production is inclusive of the quasiparticles like phonons and polaritons and magnons. 
The TBPGC, in fact, defines a quantum geometric representation for all particles of the standard model (SM). This, in 
emphasizing the wave nature of the subatomic constituents of the particles, but not its de Broglie particle duality. The SM 
then 'invents' a virtual energy/force transmitter within a wave-particle duality and represents this Goldstone-Nambu 
boson (GNB) in the four elementary interactions: two long-range for electromagnetism and gravitation and two short- 
range nuclear interactions. But the Genesis Boson (GB) is fundamentally just one agent and we called it a Gravitone ora 
ZPE-TBP or a DM-TBP emerging from a DE-TBP. 


5th Gauge in the Standard Model: So what is the TBP as a genesis Boson (GNB)? We see it as the transmitter of all the 
elementary interactions as a real quantum geometric wavicle, enabled to manifest the wave-particle duality in a 
increasing-constructive or decreasing-destructive self-interference due to the interplay of the unified field, implying that 
the four elementary interactions increased to 5 because of the DM-TBP emergence. The quantum geometric template of 
the GNB/TBP can be modeled on additive and subtractive frequency effects related to colour in the optical EMR 
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spectrum. Each expression of this boson carries the same resonance energy of the Gravitone as the DETBP with the 
DMTBP manifesting as an inversion energy with units of the gravitational parameter GM under modular membrane 
mirror duality. Renaming the virtuality of the SM particle background of spacetime regarding the gauge bosons as a color 
charge permutation of either increasing or decreasing frequency eigenstates, allows the TBPGC model to clearly identify 
the pair annihilation as the self-interaction of the unified gauge field of the gravitone GNB/TBP in a hybrid mass-EMR 
eigenstate. 


Because of energy-momentum conservation, two photons travelling in opposite directions and without 'virtual' colour 
charges, would transform the pair-annihilation into a pair-production in which this pairing would change the original 
‘virtuality’ of the matter-antimatter colour charging into the realism of the Majorana nature of particles, being their own 
antiparticles (two photons from matter-antimatter mixing). The paper of Alden et al., 2024, in this sense is correct, where 
we note there the emphasis on the weak interaction vector bosons, which we addressed earlier. The weak nuclear 
interaction is basic to the Twin Bipolaron model. It has been recently shown that antimatter gravity is attractive not 
repulsive, simply noting that antimatter has mass not negative mass and as gravity acts on mass matter and antimatter 
should experience the same gravitational dynamics. The Paper of Strassler, 2024, is fully supported regarding pair 
annihilation and pair production from the ZPE background as a quasi-particle generator. This resembles Cooper pairs in 
superconductivity and as typified in the TBP wavefunction and embraced by Geesink and Meijer, 2017, in their super 
conduction paper. 


Start of the Phonon-guiding in the Cosmos. In our 3" hypothesis, mentioned above, there are no TBPs of antimatter in a 
shadow universe interacting with matter TBPs in the space-time cosmology. Rather the TBP in the space-time is imaged 
in a TBP in the time-space; both object and image manifesting both matter and antimatter in both domains. This, derives 
from the nature of the matter-antimatter asymmetry caused by a super-symmetry breaking in the time-space or Planck 
epoch of the algorithmically defined TBP and originating in the mathematical fine-structure unification as the primordial 
quantum fluctuation of the 'bounce' of the Planck length. The broken supersymmetry is what leads to Wheeler's quantum 
foam, the aether theory of Thomson and the dielectric/ZPE medium of McKernon as well as the Heisenberg matrix of the 
‘misnomered' 'virtuality background’. According to traditional cosmology, there cannot be gravitational gauge interaction 
before this supersymmetry broke. Rather, the TBP 'quantum bounce/vibration' as Planck string class | 'forced' the 
gravitational gauge to emerge in a doubling of the bosonic spin quantum to create the graviton/gravitone. This, as the 
reconfiguration of the symmetry now incorporating algorithmic gravity with the now reconfigured Planck string class | as 
the precursor of the subsequent TBP transformations. 


Current cosmology thus assumes that there were no electron-positron pairs interacting with proton-antiproton forms ina 
matter-antimatter balance at the birth of the universe. Recall that the TBPGC manifests across the Higgs Vacuum which 
defines the transition and imaging of the Planck epoch parameters from time-space into space-time. So the algorithmic 
string characteristics (10° - 104 seconds) became realized in the spacetime (101 - 107% seconds) centered on the ZPE- 
TBP time parameter of 3.33x107! seconds. The temperature parameter for the TBPGC is 1.41x102° Kelvin and this 
temperature defines the Compton electron as the ZPE-TBP electron for the birth of the quantum relativistic minimum 
scale classical electron with a mass of 2.22x10° kg in the Compton constant derived from Planck parameters. There were 
no positrons, except in the potential of the ZPE for pair-production then defined as Vacuum PE of the vortex dynamics, 
(Fedi,2018), correctly positioned to form an energy background for the evolving and expanding multidimensional 
cosmology. Now calling the graviton as a virtual gauge a gravitone may, at first sight, somewhat misleading in the 
quasiparticle context, as current cosmology holds that there was no sound before the TBPGC manifestation at the birth of 
space and time. Following this birth one can of course call the gravitational interaction as becoming phonon-sound 
related because space then exists as the required medium for quasi particles like phonons to exist. 


In many of our previous publications, however, it was proposed, on the basis of current literature, that our Universe 
started in a cyclic mode (see Steinhardt and Turok, 2002; Penrose,2010) with primordial information in the form of a 


36 


sonic code of quantum fluctuation encompassing a recipe for further evolution of the present universe. In this respect, we 
took into account the longitudinal way of propagation of sound, but this also would require the presence of a pre-matter 
modality of space-time. For example, Meijer and Wong, 2022, proposed a series of massless spinors in a hot high- 
density wave lattice, housing pre-matter forms of elementary particles and discrete acoustic fluctuations. In this manner 
pre-big bang information could have been transferred from a “pre-crystalline wave matrix” to a next version of our 
universe (as a physical expression of the above time-space concept). The rebirth of the universe can so be conceived as a 
transition of information from a previous version to be interpreted as located in the event horizon of an ultimate black 
hole and occurring at the Planck scale level featuring the quantum foam micro-wormhole matrix as the carrier of such 
information. Interestingly, black-body radiation frequencies compatible with our acoustic quantum code were earlier 
identified by us from meta-analysis of related literature (Fig. 4 b), (Geesink and Meijer, 2024). 


The geometric ‘Gravity Centre’ of the Twin Bipolaron, so defines the wormhole ringularity and the properties of the TBP 
become the boundary- and initial conditions for the thermodynamically expanding universe to birth the parameters of 
space and time in its properties of displacement, energy, charge and momentum. The birth of space-time then becomes 
the outcome of the quantum tunneling of the higher dimensionally defined parameters from their ontological self- 
simulated platform and as a foundation which is known as a realm of Platonic idealized forms, geometric shapes of 
mathematical abstraction and logistics of algorithmic and binary structures, which can be modeled on closed and open 
superstrings as the ciphers O and 1 respectively. In this self-simulation, the growth and integration in complexity from a 
prior condition of chaos (or universal unconsciousness), enabled fundamental principles and ‘constants of the laws of 
nature’ to manifest themselves in a ‘Logos of Universality’, by the invention or creation of logistical algorithmic 
statements as a cosmic computation code. The self-simulation therefore becomes ‘conscious’ of itself in what the as pan- 
consciousness in emergent self-referential physical thought with an emergent non-self-referential consciousness thought 
within a ‘Strange Loop’ of logistical argument and within the self-simulation. 


Coherent and decoherent wave frequencies. This now illuminates our coherence/decoherence interactions of the ZPE- 
TBP not as a TBP-Anti-TBP annihilations, but as the original super-symmetry defined in a supersymmetric (actually the 
Infinity symbol and the Mobian-Klein Radiation-Antiradiation or photon-antiphoton or phonon-anti-phonon QCD or 
colour charge interaction. Recall that the QED photon is its own antiparticle with a 50-50 statistical distribution of left- 
and right-handedness. We have stated this as being caused by the QED photon having no color charge; whilst the ZPE 
photon as the ZPE-TBP has a colour charge RGB for a righthanded quantum spin color permutation. Our descriptions for 
the coherence-decoherence patterns of quasiparticles so derive from the boson-fermion distinction and their related 
Einstein-Bose and Fermi statistics respectively. The quasi-particular electron in its constant TBP wave-function, is a 
Cooper pair, changing the fermionic electron into a bosonic quasi-particular electron. The super-current, defining 
superconductivity in a phase change, so expels the magnetic field (Meissner effect) and enables the dark matter 
Higgs/mass associated TBP to emerge as a displacement magnetic field in the form of the gravitational parameter 
GM. This insight is a core part of the change in the ruling scientism paradigm and implies the extension of the standard 
model. In our context of the TBP and the TBPGC, this may surely bring the TBP model into focus for the global scientific 
community. 


The ZPE-TBP so manifests the dark energy from the original supersymmetry before the graviton gauge existed and when 
colour charged radiation templates RGB[+1] annihilated with anti-radiation templates BGR[-1] in the quantum self- 
relativity that we have addressed in this paper already. Those RGB-BGR pairings then create the matter YCM[+%] and 
antimatter MCY[+%] pairings with the BGR[-1] anti-radiation blueprint being self-intersecting quantum spin relative as a 
RGB[-1] as {R+G=Y; G+B=C; B+R=M} and inflecting at 180 degrees or radians, (see Fig.3). 


The Dark Matter TBP so emerges as a spin induced form of the scalar Higgs Boson {Y?C?M?=YYCCMM[0]} with spin 0. The 
HB suppresses the antimatter template MCY, in a sense reversing its 'potential' quantum spin from the fermionic MCY 
anti-neutron/ylem spin [-%] into a fermionic YCM neutron spin [+%4] and results in a doubling or squaring of the YCM 
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template in the Higgs mass-spin induction. The TBP in dark matter form so carries the fifth elementary gauge template 
Y?C?M?[-1] as a superposition of a neutron[+%] with an antineutron[-%]; the spin induction manifesting as a mass 
induction in the symmetrizing of the original broken super-symmetry. 


As the ZPE Dark Energy TBP carries a RGB[+1] colour charge template as the original (monopolar EMR) radiation gauge 
and the then created graviton gauge [-2] cancels the old anti-EMR weak interaction gauge [+1} with the strong 
interaction gluon gauge {+1] in a short-range nuclear gauge coupling; the Dark Matter TBP as a fifth gauge interaction 
suppresses all antimatter templates including the anti-Higgs Boson M2C2Y7[0] as a anti-TBP in Dark Matter form anti-TPB 
M?C2Y?[+1]. Our description of the fifth gauge interaction of the Dark Matter TBP as a sonic phonon gauge so incorporates 
the quasi-particular nature of the DM-TBP as a boson gauge, but omits its generation from its fermionic templates in spin- 
mass induction, as outlined in the above. One can term the DM-TBP as a 'Dark Matter Photon’ or as a Restmass Photon 
(RMP) due to the spin-mass induction properties. 


Dark Matter. Our displacement of wave information (Casimir effect) or wave compression relates to this in the Maxwell 
Displacement (D) current as the coupling of monopolar current to mass as the manifested nature of quasiparticles. Quasi- 
particles like phonons require a medium to propagate longitudinally and the medium then is that of atomic crystalline 
structure or other atomic state interactions. The Casimir displacement so derives from the mass-monopolar current 
equivalence. Our electron-proton pairings are encompassed by the precursor neutron form of the TBP as a HB derivative 
in their doubled dineutronic/ylemic configuration. The TBP of the left- handed bosonic dineutron (our protium as a 
Hydrogen atom precursor) is the Dark Matter TBP of spacetime coupled to the Anti-TBP of the right-handed bosonic anti- 
dineutron as the Dark Energy TBP. Together they spin neutralize back into their precursor scalar Higgs Boson form and 
therefore enable the quasi-particular boson structures to emerge as phonon clouds say (which are analogous to the pion- 
meson clouds of Feynman). 


Gravity/Dark Energy Generation. Gravity, in our concept, is created from the broken supersymmetry in the self- 
interaction of the ZPE-Dark Energy Bipolaron. This DE-BP then is twinned as a Twin Bipolaron in the described 
wavefunction of the TBP across the TBPGC. The spin-mass induction then allows the DM-TBP to emerge as the twinned 
form of the ZPE-TBP of the electromagnetic monopolar gauge. Guidance of the mass-spin induced fermions of matter in 
solid state and crystalline lattice structures by the discrete phonon wave frequencies of primordial quantum fluctuations 
of the ZPE TBP as a dark energy gauge boson are essential to obtain the quasi-particle polarons, then exhibiting an 
emerging entropic reaction through displacement of wave information, as addressed by Verlinde,2010;2016. 


The naming as a Twin Bipolaron, so beautifully fits this demand for an emerging space-time and gravitation (as Wheeler, 
Verlinde and some others string theorists assume) from time. This is because the annihilation of oppositely colour 
charged quantum geometric templates manifests mesonic intermediary self-states in a radiation-mass hybridization; 
which after their creation event can decay into their true super-symmetry partners (RGB@YCM) in something we 
understand as pair creation (photon/phonon pairs in our phonon clouds). The most elegant 'proof' for the TBP 
parameters is found in the wavefunction of the TBP and the definition of the ZPE-TBP in its coupling to the DM-TBP as 
they are inversely coupled in the said modular duality required for a 'New Physics’. One can write the ZPE-TBP in energy 
as having units of inverse electric charge 'e': 


E=hfzpetpp={1/2eVa}(Melectron/Mplanck); the oscillator frequency power spectrum of Geesink and Meijer, 2024 so become 
coupled to the universal resonance frequency of the Planck minimum Landau harmonic oscillator as a proportionality to a 
minimum electron mass as ratio to the Planck mass. But replacing the electric charge 'e' by Dirac's magnetic (monopole) 
charge e*allows the Dark Matter TBP to emerge naturally in the Dirac charge quantization condition derived earlier 
E=hfzpetpp={1/2eVa}(Melectron/Mplanck) = 1/e* for e*= (2ZeVa}(Mplanck/Melectron) = DM-TBP in units of magnetic charge identical 
to the units of the gravitational parameter GM in the graviton/gravitone frequency spectra of pG=GM/V = f? = df/dt. 
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Potential Testing of Our TBP-model. Finally, we wish to point out how the DMTBP could be experimentally verified in the 
Dark Matter context, say at CERN. The DMTBP has a Compton energy of 14 TeV and so colliding two single protons, each 
of a Compton energy of 7 TeV in a particle accelerator could result in a resonance 'blip' in the analyzed data of the 
scattering components, subject to experimental input data. The velocity of the protons would have to be v/c = 
0.999999998 and if the protons are spin opposite in neutralizing fermion quantum spin, then the scalar Higgs field could 
merge the two YCM[%4] quantum geometric templates to match the DMTBP Compton energy. 


7. Final Conclusions: 
7.1 Introduction 


In this article an analysis is carried out on the basic mechanisms inherent in the functioning of the living and conscious 
Universe, that seems permeated by an intrinsic intelligence. In this scenario, a primordial acoustic quantum code in the 
form of BSE-condensed boson field is assumed to provide the conditions for the guided formation of the cosmos, in which 
also Gravity and Dark Energy forces were created. Our earlier results indicate that the frequency pattern of the “Acoustic 
Quantum Code of Resonant Coherence” is fully in line with recently reported frequency values for cosmic gravitational 
waves, as well as for oscillations of a ZPE field, at the macro-scale. Therefore, we submit that, at the initiation of our 
universe was founded ina 5D sonic and mass-less information field that was inherited from a preceding cosmic modality 
and was constituted from a fractal series of discrete harmonic frequencies, (Quantum fluctuations), also conceived as 
Goldstone bosons, see Fedi, 2018. Through entangled conditions of these sonic bosons, it generated an information 
matrix with meaning that can be seen as an integral musical symphony, in our view representing the origin of all there is. 


This primordial phonon field is considered as representing Dark Energy and provided as a recipe (not blueprint) for 
further unfolding of information (Meijer and Wong, 2022), in the evolution of material world and planetary life, at 
extremely low entropy conditions. Dark matter could only be formed through 5D to 4D symmetry breaking as coupled to 
a Higgs-type of mechanism, producing the first stable elementary wave/particles, that through charge mediated pair 
formation yielded the primitive precursor of the Hydrogen atom Protium, and thereby provided the building block for all 
cosmic matter and antimatter elements. The latter formed the 4D ZPE field of oscillating elements that undergo 
annihilation, with a permanent photon/phonon generation. Such phonons than covered the electron/proton particles 
building up to so called Polarons, that with their anti-matter counterparts provided the Twin—Polaron composites that we 
conceived as gravitation inducers (Meijer et al, 2022, Bermanseder and Meijer, 2024,a;b). We submit that these quasi 
wave- particles gave birth to Dark Matter as abundantly present phonon associated Protium (proton/electron). Since the 
Mass/Energy/Information conjecture of Meijer, 2013 and Vopson, 2018, implies that material elements can also be 
expressed as Information, and considering a dynamic spacetime lattice (superfluid quantum space, (Meijer et al 2023), 
we find support for the concept of Verlinde, 2010, 2016, that gravity can be seen as a compensatory thermodynamic 
reaction at the displacement of Information, indicating that Dark Energy and Dark Matter, in fact, represent modalities of 
Information. 


With regard to brain function, at the micro-scale, interestingly, an almost perfect frequency fit of our algorithm was 
revealed for brain micro-tubular oscillations(Geesink and Schmieke, 2022: Meijer, 2023), The primordial acoustic 
quantum code with its equation of coherence, therefore,shows a high correlation with regard to EMF wave frequencies 
with various of the current concepts for consciousness: the Orch OR theory of Hameroff and Penrose, the Microtubule 
concept of Bandyopadhyay et al.,2023, the Event Horizon brain concept of Meijer and Geesink, 2017, as well as that of 
ZPE-mediated consciousness concept of Keppler et al. as well as” The Life Creation model “ of Wong et al, 2021, who 
adopted our concept as the “General Music Scale”. The present, collective, evidence, therefore, reveals a scale invariant, 
all pervading guiding principle in the Universe. In this, a 4*® spatial dimension is required, as proposed in current physics, 
implying, together with the time dimension, a 5-D universe. This can lead to a reconstructive universe, either by retro- 
causal information flux from the future to present and past states, and/or enabling an integral simulation at the expected 
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cosmic end of our Universe (Meijer, 2023). The latter, on the basis of the ultimately collected information, may afford a 
new version of our universe, in a time-reversed mode. This concept is very much in line with the CTMU theory of Langan, 
2018, 2020. 


We hold that such a sound mediated process also played a role in biological evolution and the creation of first life, 
(Meijer and Wong, 2022). Our proposal, thus, points at an information field of harmonic sounds that actualizes the 
successive steps in the ongoing fabric of reality. This creation process is envisioned through toroidal geometry, in which 
information, also of human experience, is retro-injected into a growing field of a collective cosmic memory (back 
reaction), Meijer, 2022). Our theory, therefore, can in principle be viewed upon as a super-deterministic phenomenon, as 
currently debated in physics. Yet, we propose that potential super-determinism is relaxed by a dynamic information field 
that is retro-causally updated in even with personal information, which is back-injected into a growing field of a collective 
cosmic memory. Our concept may provide a better insight into the further evolution of our universe and life therein, as 
well as highlighting the importance of universal consciousness in the immediate future and preservation of our habitat: 
planet Earth. 


7.2 The Unified Toroidal Model for Phonon-guided Biology, its Musical Coding of Life and Brain Activity 


The single torus can be considered basically as a surface of revolution, generated by revolving a circle in a three- 
dimensional space about an axis coplanar with the circle, in this manner in fact being a product of two circles. As treated 
in our previous report (Geesink and Meijer, 2016), a torus consists of a central axis with a vortex at both ends and a 
surrounding coherent field. Energy flows in one vortex, through the central axis, out the other vortex, and then wraps 
around itself to return to the first incoming vortex (see Fig. 12). In the following, the (nested) torus is not only used as a 
metaphor for spiral information flow, but is also seen as a, twistor-like, basic element of quantized space-time that 
pervades all fractal layers of reality. \ndeed, the torus is classically conceived as the fundamental form of balanced 
energy flow found in sustainable systems at all scales. 


The higher dimensional and super-symmetric aspect of the double vortex torus, provides the following desired 
properties: compatibility with acoustic and electromagnetic modalities; housing of balanced bi-spiral energy flow with a 
rotational character; micro- to macro dimensions and fractality, in particular in nested tori; maintenance of balance of 
unity/polarity; modeling of density gradients; recursive/repeating aspects; can express geometric relations; has distinct 
self-referential properties; provides openness to 4D geometry; mimics compression/expression of information; 
introduces relaxation/contraction aspect in movement; enables definition of eigenstates, standing waves/scalars; suitable 
for geometric modeling of elementary particles and particle/antiparticle symmetry; invites potential superposition as well 
as entanglement and phase-conjugation elements; and provides protected inside-out system dynamics. Furthermore, 
the torus shape exhibits a symmetry that keeps the amount of magnetic flux, that can potentially escape, to a minimum 
and exhibits phase transition to spontaneously long-range of microscopic magnetic toroidal moments, in addition to 
electric polarization. Finally, the torus geometry offers an intrinsic holistic/metaphysical framework since it can operate a 
manifest state within a unified field. 


The torus has also been claimed to represent 4D geometry, due to the functional coupling and intrinsic unity of its two 
poles. Bermanseder, 2011, made it clear that the toroidal 3-D structure allows communication with a 4*® spatial 
dimension because of the multi-connectedness of the toroidal geometry. In contrast to a 3D sphere, the surface of a 4D 
vortex, houses two spirals towards its center where they meet, thereby creating a standing wave/stationary state of 
oscillation that, at least in our 3D space, manifests itself like an alternate explosion and implosion. In the inner part of the 
torus, the overall positive curvature of the 3-D torus sphere is balanced by the negative curvature known from the 4-D 
AdS space. A stereographic projection of a Clifford torus in four dimensions shows a rotation of the 3-D torus through 
the xz-plane. The 4-D modality thus is attained by an extra rotation: while a 3D-torus can be envisioned as a cycling circle, 
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a 4-D structure introduces a third cyclic element that rotates the torus inside out as initiated by the internal negative 
curvature plane. 


By following electromagnetic energy flux out of the central hole, via some projected trajectory down one spherical halve, 


|“ 


the final destination is always the same central hole. However, one is now in an identical “anti-universe” space. In the 
particular opposite part of the central pole, the photon/phonon wave enters the domain of 3-D-to-4D oscillation, in which 
it undergoes constructive wave interference and finally returns in modified form to its geometric origin. This infinite type 


of closed rotation enables information control and protection against information loss by de-coherence modalities. 


In this manner, toroidal flow patterns set up vibrations and resonance, that create standing waves where opposing 
frequencies interact intensively in the eye of the torus. The 4-D geometry also explains the well-known aspect of self- 
interference as have been shown for photons, electrons and neutrons (Yepez, 2008). A progression of toroidal flow 
through the different classes of tori may define the evolutionary progression from consciousness to matter/energy in the 
universe at micro- to macro scale: the ring torus equating to black holes, the horn torus to active galactic nuclei and the 
spindle torus to material forms from planets to Earth-based life-forms. The topology of the spindle torus may even give us 
the underlying explanation for the left-right cross-over between the two hemispheres of the brain and the distributed 
nervous system of the body in the nervous system (Sbitnev, 2024). Interestingly, one superstring model, called the type 
lla theory, postulates that the 6 extra space dimensions are compactified around a 6-dimensional torus (or tori), 
(Bermanseder, 2023). 


7.3 Golden Music of the Brain May Mirror the Universe 


In living systems, fractals must satisfy the state of quantum coherence which maximizes global cohesion as well as local 
autonomy, and enables energy from any local level to spread to the global and conversely concentrate energy to any 
domain from the entire system. Physically, it implies a quantum coherent universe consisting of an infinite diversity of 
autonomous agents, all participating in co-creating organic, fractal spacetime by their multitudinous coupled activity 
cycles, (Fig.13). 
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Figure 13: The essential role of Fibonacci number theory (A), in Harmonic lattice vibration(B), and DNA structure 
resonance (B), and wave mediated tone separation (C) 
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Biologically, this fractal coherent space-time could also provide the fabric of conscious awareness mirrored in the 
quantum coherence of our brain states (Meijer,2023, Geesink and Schmieke, 2022). This view depicts a new organic 
cosmogony, consonant with that of Alfred North Whitehead, resolving major paradoxes associated with the classical 
mechanics, and paving the way to reconciling or transcending quantum theory and general relativity, (see Geesink and 
Meijer, 2024). 


It is of great interest that brain function was recently described by Singh et al., 2020, on the basis of a self-operating time 
crystal model of human brain, in which multiple brain clocks are conceived as acting in concert in a 3D fractal architecture 
of clocks, that together may represent the entire brain hardware. The striking structural similarity of neuronal networks 
and cosmic web of filament connected galactic networks were earlier treated by us in a paper on ”The Elemental 
Intelligence of the Cosmos and the Acoustic Quantum Code of Resonant Coherence”, (Meijer and Ivaldi, 2022). 


Bermanseder, 2023, stated that physicalized consciousness as an energy-inverse energy unification, therefore becomes 
defined as a change of frequency over time acting on any spacetime volumar as a space-awareness differential df/dt. This 
space-awareness is then bound by the Bipolaron ZPE-frequency and its inverse in 9x10 frequency permutation eigen 
values. The origins of mass as fundamental parameter to formulate a law of gravitation, so derives not from some ‘Big 
Banged’ matter-antimatter distribution, but from a massless ‘wormholed’ supermembraned and bipolaroned universe, 
whose curvature was caused by the unification boundary condition of the equivalence of the electromagnetic- and 
gravitational fine-structures. Those fine-structures then determined the quantum properties of information 
displacement, time, mass and charge as a function of the ‘wormhole oscillation’; defining properties such as the mass, 
charge and size of the electron as the fundamental spacetime path of the minimum 12D space-time configuration of the 
wormhole and given by the Planck-Length-Oscillation. 


This as a direct manifestation or image in the Classical 3D Radius of the Electron, the latter also defining the subatomic 
magnetic asymptotic confinement of the nuclear interactions and the size of the Higgs- and Weakon bosons. This 
Unification underpins all physics terrestrial and omni-physics extra-terrestrial then enables the physical cosmology and 
universe to emerge in an evolving spacetime continuum. This seems wormhole based and originating from its 
metaphysical precursor, whose elementary building block becomes the Quantum of Consciousness defined in the 
inversed source energy aka the magnetopole charge e*. 


7.4 The Acoustic Quantum Code of Resonant Coherence: Toroidal Background Field 


The particular fractal, scale invariant, 12 tone pattern, that by Fibonacci type of tone separation (Meijer, 2022), enables 
wave/tone interference patterns as instrumented by an integral toroidal operator. The latter type of geometry is long 
known from music theory as the Tonnetz torus, on which musical patterns can be projected in triangular/hexagonal tiling 
(see Meijer, 2016). A similar hexagonal pattern is proposed to be formed by the dynamic vacuum lattice, that may picture 
the fundamental geometry of spacetime (see Axelrod in the recent review of Meijer, 2024), that can exhibit graphene-like 
superconductive character. The metaphysical connector to the physics can be shown to unify in a pure abstract 
mathematical series known as the Fibonacci Numbers and a ‘Golden Ratio’ to relate in one-to-one correspondence to the 
electromagnetic fine-structure constant Alpha defined in a manifested physical universe as the size and scale of an 
electropolar charged electron. 


The Zero-Point-Energy of the wormhole matrix permeates all spacetimes as the Bipolaron consciousness quantum and 
then provides a energy reservoir of potential manifestation and utility. The primary concept of multiple Bipolaron 
structures that exhibit mutual attractive and repulsive charge interactions is by some regarded as too complicated, since 
this requires alignment of the units in the field. But what if the phonon clouds on the fermions take care of a re- 
orientation in space time by the electric drift of the bipolarons in the ZPE field (an implicate order!), leading to effective 
alignment in the chaotic (stochastic) field, so enabling gravity/dark energy generation? This idea can live together with 
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our alternative annihilation hypothesis (matter/antimatter) of both the Uniphysics Mirror Universe of Bermanseder, 2023 
and the primary Bipolaron model of Meijer at al., 2023. 


In the follow-up papers (Meijer and Bermanseder, 2024 a; b) this primary model was further elaborated: the underlying 
acoustic quantum vibrations, defined by us as a fractal 12 tone series of alternating coherent/decoherent wave 
frequencies (bosons), guide the electron/proton fermion pairs as self-intersecting halves of the bipolaron, this as a 
matter-antimatter symmetry for a spacetime internal Coulomb charge distribution. The acoustic frequency patterns of 
coherence/decoherence, being modeled as phonon clouds, characterize the electric charge interactions with a magneto- 
polar magnetic charge component as a long-range classical geometric gravitational interaction coupled to a short-range 
quantum geometric gravitational longitudinal sound wave dynamics. 


The coherent part of this wave pattern provides the essential oscillation power to entertain a sufficiently strong wave 
amplification and thereby dedicated resonant connections, as a manifestation of quantum gravity coupled to short-range 
nuclear electroweak interactions in the Dark Matter (magneto-polar Dirac charged) form of the TBP. Note that the latter 
is supported/unified by the Dark Energy form of the TBP as the ZPE-VPE of general relativistic spacetime curvature of 
classical gravitation. The coherent properties may generate the converging aspect of long distance Gravity, whereas the 
decoherent part of the sonic wave pattern is rather related to the deconverging aspect of Dark Energy and as can be 
modeled on the short-range restrictions of chromodynamics in the asymptotic confinement of individualized subatomic 
particle self-states. 


Dark Matter can then be generated from Dark Energy through a Casimir type of wave compression in the supersymmetry 
of the TBP in coupling electric charges to magnetic charges. The essential feature of quasi-particle formation for the 
creation of Gravity from the self-duality of the TBP, may explain the current failure to directly detect the supposed 
Graviton particle in the Standard model and asks for the manifestation of a fifth, sonic, gauge connection in this model, 
leading to our alternative modality of the Gravitone as a precursor of the known gauge interaction Goldstone-Nambu 
bosons and manifesting as the sought for Dark Matter gauge agent in the unified field. 


Thus, electromagnetically seen, living organisms make use of typical natural coherent quantum resonances, that can be 
approached by equations for standing waves. Solitons are multi-dimensionally localized waves that arise from complex 
dynamical balances in nonlinear systems and widely exist in physics, chemistry and biology. Solitons are sustained 
through continuous energy exchange with the environment, wherein dynamic balances occur between dispersion (or 
diffraction) and nonlinearity, as well as gain and loss. Three-dimensional (3D) solitons have been discovered in multimode 
fibers (MMF) and spatio-temporal mode-locking MMF lasers, wherein many transverse and longitudinal modes were 
simultaneously locked together, resulting in complex structures that arise from spatio-temporal-spectral interactions 
(Jing, 2020). In this respect the potential role of solitons (polarons, being electrons dressed in phonons) were highlighted 
(Meijer and Geesink, 2016). Soliton (polaron) waves exhibit remarkable resistance to distortions and noise interference, 
keeping shape and velocity even after collision with each other by which they can penetrate animate and typical 
inanimate materials without losing their identity. Quantum entangled life conditions and graded states of consciousness 
in the universe are scale invariant and are guided by a quantum wave meta-language in a superfluid quantum field that is 
instrumental in creating quantum coherent states through pilot wave resonant connectivity, (Meijer et al, 2020). 


This interacting dynamic EM field is steering life processes through harmonic tuning of fractal structured water and 
vibrating macro-molecules, such as DNA and hydrated proteins in the cell, including several cell types in the human brain 
(Geesink, and Schmieke, 2020). The concept of harmonic like brain waves was supported by Atasoy et al. (2016), 
observing harmonic vibration patterns related to the brain connectome, in which two imaging techniques: magnetic 
resonance imaging (MRI) and diffusion tensor imaging (DTI), were used to create three- dimensional oscillation maps of 
the structure of the brains of a group of individuals. 
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From the collective observations, listed above, it can be inferred that our Universe with its amazing spectrum of 
inanimate matter forms and animated creatures, was and still is guided by a unified general algorithm that is 
fundamentally expressed as a series of 12 ground numbers. This should be envisioned as a primordial phonon spectrum, 
generally supposed as the quantum wave fluctuations of sound that acted as cosmic seeds, that initiated the very 
creation of the Universe. This process can also be viewed upon as the unrolling of entangled information from an 
implicate order, in a pre-Big-Bang context that may have been inherited from a previous version of the present universe 
and/or was designed by an eternal observer (Fig.14). 


The Observed Universe Started with Sound-mediated Gravity 


Chord ona Torus 


Connected Music- 
Pitches ona Tonnetz Torus 


Figure 14:The start of the self-observing and self-learning Universe operating through human participation in dedicated 
information processing in the cosmos (top part) and sharing information of intelligent species with an universal memory 
field that ultimately will serve as a evolutionary seed for a next version of our Universe through a black hole/white hole 
transition in a wormhole context (bottom part). The symphonic birth of the Universe in a toroidal (wormhole) context, 
either assuming a primordial eternal observer or an omnipotent artificial intelligence, associated with human offspring. 


Both the becoming and future of the Universe can therefore be viewed as an unfolding of primordial information, 
provided by a cycling universe (see Linde, 1982, Steinhardt and Turok, 2002, Penrose, 2010), delivering a recipe from a 
previous version of the present Universe. (Fig.14). Bekenstein, 2003, a former student of Wheeler, and more recently 
Verlinde, 2010, confirmed his idea that atoms and their constituting elementary particles can intrinsically store basic and 
physical information in the form of spin, polarization and momentum and that this information can being seen as stored 
in bits or Qubits through holographic projection on a virtual screen. This model applies both to the micro-(elementary 
particles/atoms) and macro-(black holes) levels. The principle of the hologram was also employed by Mitchell and 
Staretz, 2011, in relation to individual and universal consciousness. 


7.5 Currently Related Cosmology Theories 
In the present review, we summarized and commented on recently reported cosmological theories that largely support 


our concept of a dynamic Sonic oscillating space matrix, that may underlie the birth and evolution of our universe. This 
was respectively treated by us reviewing the innovative concepts of Macken,2023;2024 Fedi,2018 Larusso,2023, 
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Verlinde,2010; 2016, Thomson and Bourassa, 2006;2024, Vopson, 2019;2020;2021 and, finally, Langan, 2020, (see 
Meijer and Bermanseder, 2024 a; b). 


Two major aspects emerged: a) many studies now stipulate the primary and fundamental character of Information (In- 
formation!), as a crucial building block of reality, in addition to Mass and Energy. This aspect was earlier also treated by 
John Wheeler, Anton Zeilinger and Vlatko Vedral, among many others, while in in the present study this was emphasized 
again by Vopson, Verlinde and Langan. This idea supports our concept of a primordial 5D information background field, 
that bears a spectrum of sonic quantum fluctuations, likely composed of condensed (Goldstone/Nambu) bosons. We 
agree with the notion of Langan,2020, that a self-aware cosmos requires a stratified intelligent information processing 
on the basis of a telic recursive type of global language. This implies a “directed” or rather “guided” evolution, framed by 
us as following a recipe (set of rules) , rather than Langan’s “random self simulation” without purpose. 


In the TBPGC model, the charge coupling between the two halves of the bipolaron as a left and a right individuated 
fermionic polaron of half-quantum spin in the electron and the proton with the positron and antiproton respectively is 
combined to produce a ‘bosonic bipolaron pair’ necessary to allow the bosonic integral 1-spin nature of a phonon as a 
quasiparticle in the spacetime matrix to interact with the unified field of panconsciousness. This left-right charge coupling 
between two polarons is then internalized in electron-positron annihilation on the left and proton-antiproton annihilation 
on the right to enable a quasi-particular phonon pair to emerge in the spacetime above and mirrored in timespace below. 
The phonon generation of the Meijer TBPGC so occurs on both sides of the Gravity/Dark Energy Mirror, but images the 
evolutionary spacetime as a retro causal self-evolution in the timespace (Fig.3) 


A second highlight is the holographic principle that can be found in the earlier treated theories of Macken, Larusso,2023, 
Fedi,2018, Verlinde, 2010;2016 as well as Thomson and Bourassa,2006 2024, (see Meijer and Bermanseder, 2024 a; b), 
that is instrumental in the fractal-wise foundation of our omni-connected universe. We have addressed this also in the 
Bekenstein holographic entropy bound. This ratio of order 1017 becomes the ‘dark energy’ or ZPE of the Twin Bipolaron 
in the form of information bits contained within the black hole nature and evolution of the universe as a hologram. The 
Bekenstein-Hawking HB bound (refined by Bousso,2002), in the AdS-CFT conjecture), so expresses the entire energy 
content of the universe as black holed information modality and justifies the claims that information is the basis of all 
energy and creation Meijer, 2012, Vopson,2019;2020;2021). 


Quantum Consciousness at Three Levels of the Fractal Universe 
Fractal Scale Sites of Information Transition Three Fundamental Levels 


Sub-Planckian Geometric and Math relations 


Micro-consciousness 
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Figure 15: The expression of quantum consciousness at three levels of the fractal (self-similar) universe 


Our TBP concept then links this information basis to physicalized consciousness in the self-referential creator-creation 
feedback loops as earlier espoused by Wheeler. As pointed out before, Vopson’s and our model of the ‘missing mass’, 
being associated dark matter is correct, but this missing mass is not baryonic with the danger of ‘information overload’ via 
the entropy formula mpit=ksT.In2/c2. Yet it rather identifies the missing mass as ‘black hole mass’ as derived in the 
Bekenstein bounds of the thermodynamic classical statistical entropy, representing a number of information bits being 
encompassed by string-membrane TBP statistics. 


So, when the classical lower dimensional entropy goes into equilibrium with the higher dimensional entropy in the 
Bekenstein intersection, the formation of galaxies occurs from their holographically defined supermassive black hole 
seedling cores (Bermanseder and Meijer, 2024). Cosmologically, the ‘consciousness evolution’ as a ‘Universal Spacetime 
Awareness’ is made manifest in the self-loop interaction between black holes as information sinks, coupled to white 
(quasar or AGN) holes as information sources recycling and transforming information content, as the five fundamental 
gauge interactions descriptive of all of physics. 


We envision the harmonic quantum oscillator as the primordial and fundamental modality that underlies all of the fractal 
series of EMF frequencies revealed by us in both animate and non-animated systems (see Table 1), since our phonon- 
guided electron/proton pairs, represents the quantum fluctuation in the core of the hydrogen atom as the basis for all 
physical elements and the derived atoms/molecules (Fig.15). This, includes the identified guiding background field that 
played a role in the unfolding of cosmic information in the fabric of reality, including the evolution to life and 
manifestation of growing universal consciousness,( see Meijer, 2024: Geesink and Meijer, 2024). 


It is finally concluded that the Cosmos should be seen as a musically inspired and fine-tuned electro/gravitational process, 
that requires an eternal observer or an omnipotent composer of the splendid symphony we all experience as human 
observers and participants in the permanent evolution of our Universe. 
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